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.. BUT MODERN PRODUCTION IS ANOTHER 





.and modern economic steam raising demands automatic 
control. Electroflo provide automatic boiler control equipment 
for every purpose 
RELAY CONTROL A recent development by Electroflo, this system 
makes efficient and accurate automatic control of smaller boiler 
plant possible, at a very economical initial cost, whi/st retaining the 
many well- kno: wn advantages of a fully measuring system 


PNEUMATIC REGULATOR CONTROL This famous Electroflo 

System of control is installed on all types and sizes of boiler 

plant throughout the world. Its design and construction render it 

admirably suitable for the arduous and at the same time vs Os & Ht] 


accurate duties required of it 0 oA Oeciec ay 
HYDRAULIC REGULATOR CONTROL Identical in general * °° -* me set 
principles to the Pneumatic Regulator Control, the hydraulic . o? o° 4} 4 
opera ion provides more powerful working forces where ® “ 4 
required—for large induction regulators, fan inlet vanes, etc. 
. 
i 
s e 
- 


ELECTRONIC REGULATOR CONTROL Utilising the same 
controlling and actuating principles as the Pneumatic and 
Hydraulic Regulator Control, the Electronic System eliminates 
lags and pipeline losses when controlling large boiler 
plant—e.g., in Central Generating Stations etc. 


Bie '@e* 


As a result ELECTROFLO advice is based on the widest 
possible experience and is backed by a complete service of 
consultation, design, manufacture and installation. 


Electrofio Instrument and control pane! installed at Hendon Paper Mills 
Sunderland. 3 Stirling water tube boilers each 45,000 Ib. hr. M.C.R. converted 
from chain grate stoker to oil firing using Walisend Slipway Burners and 
Flame Failure Equipment and Electroflo Automatic Boiler Controls 


IT PAYS TO consutt fj PPS ie, TO, te FIRST ON ALL BOILER CONTROL PROBLEMS 


ELECTROFLO METERS COMPANY LIMITED, ABBEY ROAD, PARK ROYAL, LONDON, N.W.10. Tel: 
Teiex No: 2-3196 


ELGar 7641/8. 


Member of Elliott-Automation Group 





HYDRAULIC 
PNEUMATIC 


W. are now able to supply a range of new 
hydraulic cylinders positionally controlled by an 
air signal with a pressure range of 3-15 p.s.i. 


The cylinders have a positional accuracy of better 
than “5% of the total cylinder stroke and are 
free from overshoot when dealing with frictional 
loads or even high dynamic loads, provided they 
are operating at a relatively low frequency. 


The range at present covers efforts up to 3,000 Ibs. 
at |,000 Ibs. p.s.i. 


Automatic locking of cylinders on air or hydraulic 
failure can be provided, together with overriding 
manual positional control. 


This equipment is very suitable for boiler damper 
controls, boiler water feed positional valve control, 
boiler water feed pump/motor speed control and 

many other applications. 


Lockheed 


INDUSTRIAL HYDRAULICS 


LOCKHEED PREC ISION PRODUCTS LIMITED Industrial Hydraulics Sales Engineers are at your service aiso at 
INDUSTRIAL HYDRAULICS DIVISION Automotive House, Tachbrook Road, 144 St. Vincent Street, 


: : : . Great Portland Street, Leamington Spa Glasgow, C.2 
SHAW ROAD, SPEKE, LIVERPOOL 24 Telephone: Hunts Cross 2/2 os London, W./ Warwickshire Central 029! 


Langham 2527 Leamington 2700 
= ONE OF THE AUTOMOTIVE PRODUCTS GROUP 
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COMBUSTION UNIT 


Patent Applied For 





Control of fire thickness 
Control of Grate Speed 
Control of Forced Draught 
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Part of a recent installation at the 
St. Lawrence Hospital, Chepstow. 


raph t 
Hospital Auth 


CUT COSTS WITH 


FORCED DRAUGHT FURNACES, AUTOMATIC 
STOKERS AND COAL & ASH HANDLING PLANT 


CROSTHWAITE FURNACES AND SCRIVEN MACHINE TOOLS LTD 


York Street lronworks, LEEDS 9 
Telephone 3-2411 &2 


32 Victoria Street, LONDON S.W.1 
Telephone ABBey 2966 
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COAL-FIRED OR OIL-FIRED 


for high efficiency and long life 


COCHRAN 
BOILERS 


Makers of: ‘Sinupac’ oil or coal-fired horizontal packaged boilers. 
Series II Vertical Boilers - welded shell construction. Air Storage Tanks, 
Standard Vertical Boilers - with single-pass. Pressure Vessels, 
Sinuflo Economic Boilers horizontal dry-back. Autoclaves, 
Sinuflo Waste-Heat Boilers — for Steel and Gas Works, etc. Fractionating Columns, etc. 
Sinuflo Gas-Fired Boilers for natural or towns gas. 
Composite Vertical Boilers — for marine diesel-exhaust and/or 
oil-firing. 
Sinuflo Exhaust-Gas Boilers — for marine diesel engines. 
Ruths Accumulators — for steam and hot-water storage. 


COCHRAN & COMPANY, ANNAN, LIMITED, ANNAN, DUMFRIESSHIRE, SCOTLAND. ANNAN 111 
and at VICTORIA STREET, LONDON, S.W.1. ABBEY 4441. 


TAS/CH.690 





New deal for boiler users! 





‘Alfloc’ Service Contract ensures against breakdowns caused by faulty feed-water 


Boiler breakdowns and unscheduled repairs mean loss of production, loss of 

money, worry for everyone. Many of these can be laid at the door of faulty feed-water— 
but there’s one way to ensure that they won’t be. By taking out an ‘Alfloc’ Service 
Contract you unload your feed-water problems, at the stroke of a pen, on to experts 
with the whole of I.C.I.’s technical resources behind them. Regular checks, regular 
supervision, regular supply of the right chemicals banish scale, corrosion and 


carry-over and provide long-term confidence in boiler plant. 


How the ‘ALFLOC'’ 


SERVICE CONTRACT works 


‘Alfioc’ sends a qualified, experienced 
water-treatment specialist to make a 
thorough analysis of your boiler plant 
feed-water and operating conditions. 


Waters vary so much in composition, behaviour and manner 

of use that there is no universal answer to your problems. To be 
certain our methods can produce a solution to your problems, we 
must know something about your feed-water and plant. This is 
why we want you to ask an ‘Alfloc’ specialist to visit you. 

Take the first step towards an ‘Alfloc’ Service Contract 


now—fill in the coupon opposite and post it to us. 





The ‘Alfioc’ Service Contract was originally produced to provide the technical 
assistance so essential to the stationary boiler plant of small or medium 
capacity where the employment of specialist resident staff would be 


uneconomic. ‘Alfloc’ can also help on many problems arising from other uses 


of water—process and cooling water treatment, treatment of municipal 


supplies, locomotive feed-water treatment and treatment of ships’ boilers. 
In such cases a Service Contract may not always be suggested as 
qualified staff may be available to give technical supervision, or the 


technical supervision required may be less. 























aa 


On the basis of this visit the “Alfloc’ 
representative makes recommenda- 
tions for feed-water treatment and 
draws up a Service Contract to suit 
your needs 


Under the Service Contract all the 
‘Alfloc’ treatment chemicals you 
need are supplied for an annual fee; 
a qualified representative calls a 
stated number of times each year to 
carry out tests on your plant and 
advise your engineers; and, if 
necessary, a test kit and feeding 
equipment are supplied on loan. 


Please arrange for an ‘Alfloc’ specialist to call 


NAME 


COMPANY___ 


ADDRESS 





In return, you undertake to make 
simple daily tests on the boiler-water, 
and to use the results to edjust 
treatment to meet changes in day- 
to-day conditions. 


Imperial Chemical Industries Limited, 
‘Alfloc’ Water Treatment Seryice, 

4, Cromwell Place, South Kensington, 
London, S.W.7. 











Two major steps 

towards maximum boiler availability. 

Ivor Pendulum—suspended refractory arches 
permit quick renewal of defective areas 
without major dismantling ; 

while Ivor Sootblowers maintain 

clean heating surfaces without shutdown. 
Please ask us for full information. 


IVOR POWER SPECIALTY CO. LTD. 


29 WOBURN PLACE, LONDON, W.C.1, AND AT ABERDARE, SOUTH WALES 





Broadway ips | 








ROTAVAC OjL BURNER 
TYPE WSF. 


-makes boilers 
give their best 


ROTAVAC oil-firing offers 





UNSURPASSED STEAM OUTPUT per pound of fuel, year in year 
out, without adjustment. 

ONLY ONE MOVING PART—the Fan—and that far from the 
flame means nothing to repair and little to maintain 

PERFECT COMBUSTION OF ANY LIQUID FUEL including the 
heaviest, cheapest grades. Rotavac’s soft, gaseous flame is kind to 
brickwork and prolongs fire-box life. 

ANY FORM OF CONTROL including manual, semi-automatic 
High/Low, or fully automatic modulation with gas-electric ignition. 
Send for details of ROBOT ROTAVAC—complete AUTOMATION 











in the Boilerhouse 


Write now for performance details an 


NU-WAY HEATING PLANTS LTD., 


and at LONDON, MANCHESTER, NEWCASTLE, GLA 
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DRAKELOW B. 

One of the 30 British generating stations where 
KALSIL Calcium Silicate and ELDORITE 
mineral wool have been used for Boilers, Ducting, 
Piping, Turbines, Feedheating or Condensing 
equipment—for plant from 240,000 lbs to 860,000 
lbs evaporation and up to 1060 F. Over 10 million 
square feet of KALSIL and ELDORITE is 
installed in C.E.G.B. stations. 


KALSIL offers these advantages 


Low K Factor at temperatures up to 1400 F. 
Thermal decomposition rate virtually nil. 


100°, mineral: contains no organic binder 
to burn or carbonise. 


Application is made direct—so cutting out 
extra time and cost of any intermediate 
H.T. insulation. 


High compressive and flexural strength. 
Easy to handle, easy to install. 


Manufacturers and Contractors 


CORK INSULATION AND ASBESTOS LTD 


Insulationists with a world-wide service 


WEDDEL HOUSE WEST SMITHFIELD LONDON ECI CITY 1212 








JOHN THOMPSON- 
KENNICOTT LTD. 


—solve water problems 





Hot process lime silica precipitation followed by 
filters and base exchange at Lever Bros., Port Sunlight 
1 000,000 galls. per day. 


DE-IONISATION PLANT 
LIME SODA PRECIPITATION SOFTENERS 


COMBINED LIME PRECIPITATION 
AND BASE EXCHANGE SOFTENERS 


BASE EXCHANGE SOFTENERS 
ALKALIMINATOR PLANT 
DEAERATORS 


CONTINUOUS BLOW DOWN 
AND HEAT RECOVERY EQUIPMENT 


FEED WATER CONDITIONING EQUIPMENT 
De-ionisation contracts on hand 
for the G.E.G.B. 


BLYTH ‘8’ POWER STATION 
iy 500,000 gal day by De-ionisation 
ogg WEST THURROCK POWER STATION 
JOHN THOMPSON-KENNICOTT LTD. 348,000 gal day by De-ionisation 
SKELTON GRANGE POWER STATION 
WOLVERHAMPTON ENGLAND 216,000 gai day by De-ionisation 
RUGELEY POWER STATION 
210,000 gai /day by De-ionisation 


IRON BRIDGE POWER STATION 
72,000 gal /day by De-ionisation 








a complete range 
for boiler feed 


Hall pumps, the most efficient and economic steam pumps available, are | be A q q 


specially designed to ensure that every unit of energy from steam is used 
before being passed to exhaust. The robust construction, steam piston 
valves and “ built-up type piston rings achieve long-life with low 
maintenance. Supplied in a wide range covering capacities from 100 to 
10,000 gall. per hour, they are thoroughly tested before leaving the BOILER FEED PUMPS 
factory. Behind the world-wide reputation of Hall pumps lies nearly 
60 years’ experience of manufacturing and operating steam pumps. 


J. P. HALL & SONS LIMITED PETERBOROUGH TEL: 5306-7 


P.2960 





STOP VALVE 


This design is particularly suitable for 
large size valves operating under high 
pressure. The illustration is of an 18 in. 
dia. valve for air service at 3,500 p.s.i. as 
part of a wind tunnel installation. 











MW s—— 


The balanced internals guarantee a mini- 
mum operating load. The Lockheed type 
actuator uses oil as the hydraulic 
medium, with operating pressure of 2,000 
p.s.i. Supplementary hand-wheel control 
is fitted. 


This design is equally applicable to fluid 
or gas service. 
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If you have a problem of control or regu- 
lation which can be solved by a valve, 
you are invited to contact our Design 
and Development Section. 


COCKBURNS LTO Cardonaid Glasgow SW1 


LONDON OFFICE: 175 PICCADILLY W1 
COCKBURNS (NEDERLAND) N.V., KETHEL SCHIEDAM HOLLAND 
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HIGHER PRODUCTIVITY is the key to lower prices. 


N-1-F-E-S work for more than 5,000 firms has resulted in:— 
INCREASED PRODUCTION 

BETTER QUALITY PRODUCTS 

20°., LOWER FUEL BILLS 

SAVINGS OF MORE THAN £10,000,000 


Your enquiries are invited... . 


Nf . r - FF ’ #B ° Rf 
National Industrial Fuel Efficiency Service 


71 Grosvenor Street London W1 
Telephone: Hyde Park 9706 


British Industry's Ally in the Pursuit of Higher Productivity 


STEEL PLATFORM GANGWAYS 
ACCESS LADDERS 
STAIRWAYS & BRIDGING 


with Chequer Plates or Open 
Grid Flooring for Boiler Houses 


iMlustration by courtesy of S. SMITH & SONS (ENGLAND 
LTD. shows work carried out by F. A. NORRIS & CO LTD 
at the Bovler House of their factory ot Witney 


GET IN TOUCH WITH 


CROWN WORKS, GARTH RD. MORDEN, SURREY 
BIRMINGHAM: 7/8 Dalton Sc., 4. MANCHESTER 
Transport House, | The Crescent, Salford, 5 
NEWPORT (MON.): New Crown Works, Ebbw 
Vale Wharf, Kingsway. LONDON: Burley House 
Theobaids Road, W.C.! 
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Belloid 


for 
scale 
control 


Scale problems major or minor, 
yield to Belloid treatment. In 
steam boilers Belloid reaches 
the most inaccessible parts 
and prevents the formation of 
scale. Belloid is effective in 

all types of equipment (cooling 
systems, evaporators, etc.) 
where heat transfer surfaces 


must be kept clean 


Geigy 


The Geigy Company Limited 
Rhodes Middleton Manchester 
E 41 


S 
FOR ALL DUTIES 
ON STEAM, AIR, OR WATER SERVICES 


—— Also Manufacturers of 
“ SURPLUS VALVES, COMBINED SURPLUS AND REDUCING VALVES 


Ox se eurrerire FULL BORE RELIEF VALVES, STOP VALVES, DE-SUPERHEATERS 
STEAM TRAPS, ETC. FOR ALL PRESSURES AND TEMPERATURES 











TELEPHONE No.: BRIDGETON 2124 
TELEGRAMS: “REDUCING” GLASGOW 


DAVID AULD & SONS LTD., WHITEVALE FOUNDRY, GLASGOW, S.E. 





Maximum output with minimum input 


Riley Oil Burning 
Equipment 


— is designed for consistent 
high-combustion efficiencies 


Riley pressure jet oil burners exploit higher air and oil 
pressures than are usual today. They are factory-set to give 
high efficiency. 

There are Riley Oil Burners with throughputs ranging up 
to 700 lb. per hour. 


Type HL Burner JHieh Low Off Operation 


For capacities above 10 gallons per hour, incorporating one small and 
one large air register, each with its own atomiser, to give optimum 
efficiency whether one or both are in operation. At low flow only the 
small burner is alight. At high flow both are alight, thus giving an 
ideal combination for variable load conditions. Design allows for hot 
oil circulation to both atomisers before ignition to ensure clean start 
and self cooling of large burner on shut down. Used for most types of 
heating and industrial boilers, with 220 secs. oil and, on the large 
models, 950 secs. or 3,500 secs. o1! 


Type M Burner Modulating Automatic Control 


For Horizontal Shell Boilers. Spill return type atomiser with output 
range of 3 to 1. Specially developed air register to give clean narrow 
flame without impingement. Hot oil! circulation on starting and self 
cooling on shut down. Suitable for 220 secs. 950 secs. or 3,500 secs. oil 





Type G Burner 0n Of Operation 


Generally similar to type F burner but uses 40 secs. oil. 


Type F Burner 


On Off Operation 

Available in capacities from 201Ib. to 
90 Ib. per hour, using 220 secs. oil. 
Factory-set air/oil ratios and pressures 
give suspended intense flame and do 
not require further adjustment. 


Riley Incinerators 


A range of incinerators, for disposal 
of rubbish and waste materials, is 
available. Write for full information. 


Type ‘HL’ Burner 


apr” For booklets giving full details of these burners, also 
Riley Oil Fired Combustion Chambers and Air Heaters. write to:- 


RILEY (IC) PRODUCTS LIMITED 


One of the International Combustion Group of Companies 


NINETEEN WOBURN PLACE LONDON WwCci TELEPHONE TERMINUS 2622 


Full compreher ifter-sa ’ svailable from service depots a 
HIRMINGHAM, BRISTOL, DIRBY, GLASGOW . LEPIDS, LONDON, MANCHESTER, MEL TON MOWBRAY AND NEWCASTLE-UPON TYNI 
a ® 


’ 
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A Problem of Scale? 


Is there a falling-off in steam raising? Do you suspect metal 

stress, or serious loss of heat during transfer from fuel to 

water? These and kindred questions in connection with boilers 
A section of copper piping and feed pipes can be an indication of scale deposit that 
showing heavy scale deposit lowers the efficiency so vital to economical steam raising. 


Starit effectively removes most types of scale from boilers and 
feed pipes, attacking and dissolving the scale to leave the 
metal in a first-class condition of conductivity. The action of 
Starit ensures rapid removal of scale deposit, but its effect on 
boiler plates is inhibited. Starit solution is especially effective 
for cleaning awkward corners impossible to reach by hand. 


The same section after treatment 
with Starit 


Starit is successful in most cases of scale deposit, but as 
some scale is immune to chemical treatment, send us a sample 
We will then determine the suitability of Starit for your 
particular problem and send you a booklet dealing with the 
uses of Starit and methods of its application. 


The solution is S 7 A My T 


TRADE MARK 


STARIT LIMITED DARWEN: LANGS 








HOWDEN 


Specialists in the design 


and manufacture of 
equ ipment for 
MOVING OR COMPRESSING 
AIR AND GASES 


TRANSFERRING HEAT FROM 
ONE FLUID TO ANOTHER 


CLEANING AIR AND GASES 


JAMES HOWDEN AND COMPANY LTD 


195 SCOTLAND STREET, GLASGOW, C.5, and 
15 GROSVENOR PLACE, LONDON, S.W.1 
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News from tattersley 


the Fig. 2016 
PRESEATOR 


globe valve 
with the 


Flexible Titanium Disk 





A Problem of Scale? 


Is there a falling-off in steam raising? Do you suspect metal 

stress, or serious loss of heat during transfer from fuel to 

water? These and kindred questions in connection with boilers 
A tion of copper piping and feed pipes can be an indication of scale deposit that 


ng heavy scale deposit lowers the efficiency so vital to economical steam raising 


ee Starit effectively removes most types of scale from boilers and 
feed pipes, attacking and dissolving the scale to leave the 


metal in a first-class condition of conductivity. The action of 
Start ensures rapid removal of scale deposit, but its effect on 
boiler plates is inhibited. Starit solution is especially effective 
for cleaning awkward corners impossible to reach by hand. 


The same section after treatment 
with Starit 


Starit is successful in most cases of scale deposit, but as 
some scale is immune to chemical treatment, send us a sample 
We will then determine the suitability of Starit for your 
particular problem and send you a booklet dealing with the 
uses of Starit and methods of its application. 


The solution is (AP. Waa 


STARIT ag, age POR - LANGS 
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TRANSFERRING HEAT FROM 





idnidignpaeae ONE FLUID TO ANOTHER 
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CLEANING AIR AND GASES 


JAMES HOWDEN AND COMPANY LTD 


195 SCOTLAND STREET, GLASGOW, C.5, and 
15 GROSVENOR PLACE, LONDON, S.W.1! 





Engineering and Boiler House Review, September, 1960 


os from Hattersley 


the Fig. 2016 
‘PRESEATOR 


globe valve 
with the 


Flexible Titanium Disk. 


This specially designed Hattersley valve incorporates a flexible 
pre-seating disk made of an I.C.1. titanium alloy which is exceptionally 
resistant to corrosion and erosion. As this seats before the main 
surfaces, pipe-scale is trapped and the main seating surfaces protected 
from the effects of wire drawing. 

















The broad-faced clack and its seat are of differing compositions of 
nickel alloy, giving differential surface hardness which prevents 
galling and seizure. There are many other fine features in this new 
design valve. 

Suitable for steam at 200 Ib. per sq. in. and 500° F, 

Please write for literature. 








% The Flexible Titanium Disk is protected by Patent No. 822147 


Over a period of years the outstanding merits of this Valve have been proved under the most arduous 
service conditions on many installations. 


In ‘Pre-shut’ position flow and Valve fully closed. Seating 
In open position free passage pipe scale held back by Flexible surfaces have passed through 
for flow directed across seating Titamium Disk. wire-drawing zone under 
surfaces. Patent No. 822147 virtually ‘no-flow’ conditions, 


|: as Ws ee Op SL E > 4 | | the name for good valves 


HATTERSLEY (ORMSKIRK) LIMITED - ORMSKIRK - LANCASHIRE 
and at HALIFAX and LONDON 





To meet demands from the petroleum, chemical 
and nuclear industries, Hayward Tyler have 
introduced a new range of glandless motor pump 
units. 


These will handle costly, corrosive, and dangerous 
liquids, without leakage loss, at system pressures 
up to 3,000 P.S.I. and at temperatures up to 
800° F. The units are weatherproof, self-aligning, 
self-lubricating, and self-maintaining for many 
thousands of hours. 


HAYWARD TYLER 


& CO. LTD., P.O. BOX 2, LUTON. PHONE: LUTON 6820 


LONDON OFFICE: SALISBURY HOUSE, FINSBURY CIRCUS, E.C.2. NATional 9306-9 
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For controlled 
pipe movement. . 


GCON-TEN 


REG. TRADE MARK 


CONSTANT TENSION 
PIPE SUPPORTS 


ae mmm 


5 


The Con-Ten system has not only 

been tested, but proved in industries and 
power stations all over the world. No matter 
what the load or the pipe movement, or 

the problems met, there is a Con-Ten to 
provide the most adequate and 
permanent support available. Loads from 

100 Ibs. to 14 tons and pipe movements 

up to 18” can be controlled by constant 
tension supports in the Con-Ten range 
Contact us now for full information 


LATTE Ppetepepapepetetttotepepepatintet 6 4 
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; 


British Patent Nos. 474008 720074 720075 697987 816976 
U.S.A. Patent No. 2129320 
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BRITISH INDUSTRIAL : 


ENGINEERING COMPANY (STAFFS) LIMITED 


SACO RR (iis 
ae 
s 


CORONATION WORKS, HAINGE ROAD, TIVIDALE, TIPTON, STAFFS. 
Tel: Tipton 1222/3/4 
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CONDENSERS 


condensing 
feed heating 
de-aerating 


Specialists in the Worthington-Simpson organisation deal 
with all problems of heat exchange. They have vast ex- 
perience in producing condensing plant for high vacua 
and feed systems operating at the highest pressures and 
temperatures. Complete systems are designed and 
manufactured, including auxiliary plant—condensers, air 
ejectors, feed heaters, evaporators, de-aerators, fuel oil 
heaters, water coolers—;or both land and marine 
installations. 

In common with other Worthington-Simpson products, 
design of plant is based upon sound practical principles, 
and it is manufactured with precision from the highest 
quality materials 


HEATERS 


FEED 
SYSTEMS 


ow 
i 


Rete 


Worthington - oagpece Ltd 


PUMPS COMPRESSORS HEAT EXCHANGE EQUIPMENT iii) (@) 


NEWARK NOTTS 
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Ultra -Vision 
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WRITE OR SEND THE COUPON TODAY TO: 
Honeywell Controls Limited. 

Ruislip Road East, Greenford, 

Middlesex WAXlow 2333 


Please Se nd le 
Illustrated brochure SAA.4 
Instruction sheet 95-2776 


NAME 
POSITION 


ADDRESS 


Branch Offices in principal U.K. cities 
and throughout the world. 


ee ee ee ee el 


, Unique Honeywell Ultra-Vision 
¢{ eliminates flame simulation hazards— 
; 
? 


prevents unnecessary shutdown 
of oil or gas fired furnaces 


Designed for use with flame rectification relays, 

the Ultra-Vision — Honeywell’s spectacular photocell 
development — ‘sees’ and is activated 

by genuine flames and ignition sparks only. 

Blind to hot refractory. The Ultra-Vision is the 

only photocell available that ignores infra-red 

and visible radiation set up by hot refractories, 

and reflected light from any source. 

Easily installed. The Ultra-Vision can be aimed 
anywhere in the furnace to control either pilot flames, 
main flames or both. It is available as a complete unit 
with its own heat block, amplifier and seal off. 

Oil or gas fired furnaces. Both can be given the 

added protection of the Ultra-Vision. It can 

replace the flame detector in rectification systems 
and be adapted for any type of process control 
involving the sensing of ultra-violet radiation. 

It will protect the most difficult furnace 

applications — even exothermic gas generators. 


Honeywell 
iH) Fiat in, Couttol 


Since tees 








‘Trilac’ dipping and 
vacuum cleaning department of the 
‘CLEAN CONDITIONS’ PLANT 


S&L PIPEWORK FOR 
BRITAIN’S NUCLEAR POWER STATIONS 


It is becoming general for many compon- 
ents for nuclear plants and other forms of 
construction tobe assembled under entirely 
dust free conditions. 


lo meet the requirements of the nuc lear 
age S & L have constructed a special ‘clean 
conditions’ plant at their Tollcross Works 
in Scotland. This new plant is probably the 
largest and best equipped in industry and 
comprises many important features, in- 
cluding fully filtered and heated air, a large 


assembly area, together with cleaning and 
protection facilities, 


An example of the work assembled in this 
shop is the control rod standpipes for 
Hunterston nuclear power station. The 
standpipes illustrations 
accommodate boron rods and house the 
small bore burst slug detection piping. 


shown in the 


S & L will be pleased to discuss any prob- 
lems associated with clean conditioning of 
industrial components, 


STEWARTS AND LLOYDS LIMITED 


Tubemakers for a Century 


Glasgow . Birmingham - London 





TRIST 
BOILER. 


Thermofeed 


RONALD TRIST 


& CO. LTD. 

a company of the Bell’s Asbestos and Engineering Group 
Bath Road, Slough, Bucks 

Telephone: Slough 25041. Telegrams: Resvalar, Slough 
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Feed Water Regulators 


The THERMOFEED Feed Water Regulator is 
designed for fitting to steam-raising boilers having 
steam-driven feed pumps, and its function is to maintain 
the water level within close limits. 

It operates, through a simple and robust float-operated 
mechanism, without time lag, utilising the steam 
pressure in the boiler as its operating medium. 

It therefore does not rely on any outside source of 
power supply. 


Please write for Folder EBR/M44 
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From Boiler Back to Chimney Stack 


elie \ 
GR aeans 
INTEGRATED BOILER AUXILIARY UNITS 


* Compactness 

* Balance 

* Economies 

* High Efficiency 

* High Availability 
































Greens Type 25 Economiser 

















Made and supplied by the makers of 


the world famous Greens Economiser 


E. GREEN & SON LTD ° WAKEFIELD 





Are YOU concerned\with 


SPEED and \SPAGE ? 





GEARING UP or GEARING DOWN 


for INDUSTRIAL and MARINE applications . 


A\ILILIEIN - stoEcKICHT 
EPICYCLIC GEARING 


The most compact speed-reducing or speed-increasing 
arrangement for all types of prime movers and or driven 
machinery. 


Please address all enquiries for gearing to ATLAS WORKS, PERSHORE, Worcs. 
Telephone: PERSHORE 110, Telex No. 33288 
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NDUSTRIAL 
DEANS 


of all kinds .--- 


Of course, it depends what you mean. Our 
Industrial Plant Department has supplied 
Industry for over seventy years and has the 
latest equipment, as well as reconditioned 
plant, available at all times. If you want 
Boilers, Tanks (including Braithwaite sec- 
tional steel tanks), Jacketed pans, Chemical 
Plant, Steel and Aluminium Alloy scaffold- 
ing, Autoclaves, Air receivers, Pipes and 
tubing, Valves and Fittings, Boiler House 
accessories, etc., then Wards are the people 
to try first. 


boilers 








THOS. W. WARD LTD 


INDUSTRIAL PLANT DEPT - ALBION WORKS - SHEFFIELD ~- TEL 26311 (22 lines) 
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G.W.B.introduce the 
Vekos stoker 


A new system of automatic coal firing 





FLUE GAS CO. 14-16% —HIGH BOILER EFFICIENCY 
NO MOVING PARTS — NEGLIGIBLE MAINTENANCE 


The G.W.B.-VEKOS Stoker which is 
based on new principles is now available. 
The equipment which is completely self- 
contained consists basically of a pre- 
burning unit, automatically controlled and 
fed, which will operate at peak efficiencies 
completely smoke-free, and burn bitu- 
minous fuels even of the strongly caking 
type. The G.W.B.-VEKOS Stoker can be 
fitted to almost any type of fire tube or 
water tube boiler, and not only increases 
boiler efficiency, but will add to the 
capacity. The usual mechanical problems 
associated with moving grates are non- 
existent, since the combustion chamber 
of the G.W.B.-VEKOS Stoker has no 
moving parts 





Automatic control of the fuel supply and 
the combustion air ensure a constant 
fuel/air ratio, providing an extremely 
high CO2 value between 14-16%. The 
control also maintains correct relation- 
ship between fuel burnt and heat required 
from the boiler. The G.W.B.-VEKOS 
Stoker is a most attractive solid fuel 
firing proposition which provides extremely 
high efficiencies, while maintenance and 
the need for attendant labour is reduced 
to a minimum. 





Fully descriptive leaflet VE.759 will be 
sent on request, and our Engineers are 
ready to discuss its application to your 
own particular installation. 





BOILER 
COMBUSTION 








Hospital boiler house with three 
treble-pass boilers with a working 
pressure of 120 p.s.i. and having 
an output of 8,400 Ibs. of steam 
hr., all fitted with VEK OS stokers. 


s WATER RETURN COAL FEED 


CHAMBER 


Scher f 
section of 
GW B-VEKOS 


rning 
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~ WATER COOLED 








COMBUSTION 
CHAMBER 
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G.W.B. FURNACES LTD. cower owision) 


P.O. BOX 4, DUDLEY, WORCS. Tel: Dudley 55455. Grams: Gibwildbar, Dudley. Telex: 33188. 
Associated with: Gibbons Bros. Ltd., and Wild-Barfield Electric Furnaces Ltd 
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SPIRAX-SARCO LTD. CHELTENHAM PHONE 5175 








It’s true that in the less technical circumstances of life 
you often can’t beat newspaper for keeping you warm. 
But it’s important to remember that it is not the news- 
paper but the air that it encloses and keeps reasonably 
still which is the insulator. 

The literal truth, in fact, is that air as an insulator 
is the thing you can’t beat. And in steam plant it is the 
thing that really does need beating. 

Few “steam” spaces are free of air, particularly 
after a shut-down, and it is essential to get rid of it as 
fast and efficiently as possible. 

If it remains, it will mix with the steam, fool your 
pressure gauge, and quickly form an insulating film 


copies of Information Sheet No. 10 “ Air in Steam Heated Plant”’ and illustrated details of Spirax automatic atr vents, 


ADDRESS 


EB960 


between the steam and the heat transfer surface. 

It is always worth remembering that a mere § per 
cent of air in a steam space can reduce heating effic- 
iency by more than one-third. Getting rid of that § per 
cent is a vital step towards increasing production and 
reducing spoilage. 

A vital step which, as it happens, can be taken with 
so little trouble by fitting a Spirax automatic air vent. 
This will help to keep an eye on your production chart 
without attention or maintenance and at trifling first cost. 

Engineers anxious to have air unmasked as the 
unmitigated evil that it can be, are most welcome to 
documentary evidence. 


SARCO 


tan 


GRAMS SPIRAX TELEX CHELTENHAM LONDON: 41 CURZON STREET. W.1 GROSVENOR 1671 
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Experience Founded originally in 1823 the 
Company has had the widest experience in the design and 
manufacture of all types of equipment for the handling of 
air and other gases. Blowers, exhausters, heaters, filters, dust 
and fume removal equipment, and of course, fans of all types, 
fall within this wide scope. Fans of every size and for every 
purpose, from Coal Mines to Aircraft Carriers, have been 
designed, manufactured and tested by Keith Blackman and 
installed in all parts of the world—experience unparalleled in 
the field. 





Research Keith Blackman’s lead in design is 
maintained by five separate research departments. Specialised 
facilities are available at Tottenham for the development and 
testing of axial fans, centrifugal fans and filtration equip- 
ment, while a metallurgical laboratory controls the quality 
of materials founded at Arbroath. Tottenham also possesses 
one of the most advanced acoustics laboratories in the world 
for the investigation of sound levels in all types of fan engin- 
eering equipment. 

In addition, the company’s generating station, as well as 
supplying power to the factory, is designed to produce a wide 
range of A.C. and D.C. supplies for the test beds. 





Range The Keith Blackman range covers virtually 
every type of fan and blower in all sizes—axial types from 5 
inch to 100 inch diameter, centrifugal types ranging from 
1} inch to 180 inch, and propeller fans from 6 inch to 72 inch 
diameter. Much equipment is designed for clients’ specific 
requirements involving, frequently, the use of special mater- 
ials including pvc. Other equipment is made for heating, 
cooling, washing, dust and fume extraction, filtration and air 
conditioning. Five thousand fans of varying types are kept 
continuously in stock for quick delivery. 


Keith Blackman Ltd 


{incorporating Blackman Export Co. Ltd.) 
MILL MEAD ROAD, LONDON N.17 TOTTENHAM 4522 
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Resources The company’s three factories 
cover an area of 17} acres, and employ over 1,800 people. The 
main Tottenham works produces small and medium units and 
includes drawing offices, test facilities and machine shops, as 
well as the sales and administration offices. 

The Arbroath works deals with the production of the larger 
fans. Its iron and non-ferrous foundry plant supplies the whole 
of the company’s casting needs. 

The Edmonton Factory concentrates on light sheet metal 
and plate work and the fabrication of steel structures. 
Virtually all components, including fan motors and bearing 
housings, are thus designed and manufactured within the 
organisation—a unique combination of resources 





Service Through the years the company has 
built up an enviable reputation for service at all stages. 
Sales representatives are all fully trained technical men 
capable of giving ‘on the spot’ advice on routine applications 
or special problems. The sales organisation operates from 
branches throughout the country backed by a staff of qualified 
sales engineers at Head Office. 

Despatch of stock items, of whicl. 5,000 units are kept 
continuously available, is possible in as little as four days 
The Company has its own road transport fleet and direct rail 
connections from the main factory. 





Whatever 
your tube 
maintenance 
problems 


AIRETOOL 
equipment 
will solve 
them 
FASTER... 
EASIER... 
AT LESS 
COST 


Write telegraph or telephone 
for complete information 
ENGLAND SALES OFFICE 
8 Woodland Way 
Morden, Surrey, England 
Telephone: Liberty 7039 
G. B. Herbert 


Sales Representative 


EUROPEAN FACTORY 


AND WAREHOUSE 


18 Industriweg 
Vlaardingen, The Netherlands 
Telephone: Vlaardingen 5254 


z 
CANADIAN PLANT 


37 Spalding Drive 
Brantford, Ontario 


AIR POWER 


means efficiency, ap ok? m Tlesil 


Pm, . economy 
7. 


RZ PN 4 aeele)s 


<S / PRODUCTION 


Tate, 
“MAINTENANCE 
EQUIPMENT 
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AIRETROL Tube Expansion Control for 
fast, precision tube rolling. Rugged air- 
motor drive speeds operation and an auto- 
matic torque sensing control stops expansion 
within .001 inch of predetermined setting. 
Lightweight and easy to handle. 
Permits one man to roll 12 

tubes a minute. 


driven to deliver all 
the power needed for 
cleaning clogged tubes 
up to 1 inch in diam- 


<— MODEL CC-475 heat 
. exchanger and condenser 


tube cleaner. Weighs just 11 , eter. Built-in flushing 


s , 
pounds for easy one-man operation gee oo — 
without supporting rig. Air-motor ne cool and tubes 

clear. 


Into every piece of Airetool pneumatic equipment goes more 
than 30 years’ experience in pioneering design and develop- 
ment of powerful, efficient air-motors. The result is a com- 
plete line of performance-proven pneumatic tools that help 
speed fabrication, assembly operation and maintenance with 
substantial savings in costs. Airetool equipment is engi- 
neered for fast, easy handling that permits the operator to 
work faster over longer periods without tiring. Write today 
for information on Airetool’s full line of pneumatic produc- 
tion and maintenance tools that includes drills, screwdrivers, 
nutsetters and grinders. 


as fb 
BRANCH OFFICES: New York, Chicago, SY / 4 
Tulsa, Philadelphia, Houston \ 4 4 
. * 


Baton Rouge 

REPRESENTATIVES: ‘nm principal cities 
of U.B.A Canada, Mexic 

America, England Europe 

Rico, Italy, Japan, Hawati 


MANUFACTURING COMPANY 


CANADIAN PLANT: 37 Spalding Drive, 
Brantford, Ontario 

EVROPEAN PLANT: Viaardingen, 

The Netherlands 
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ISSUED BY THE NATIONAL COAL BOARD 





IN 1887 TWELVE MEN ina 

small workshop in Raleigh Street, 

Nottingham, were making three 
bicycles a week. Today, the Raleigh plant and 
offices have a payroll of over 8,000 and turn out 
over 1,000,000 cycles and over 2,000,000 Sturmey- 
Archer hubs every year. Such is the proud record 
of this famous cycle company. 

Obviously the shrewd men who control such a 
thriving concern have a flair for making long- 
term decisions that are both wise and profitable. 

Raleigh use coal because all their experience 
has proved that coal gives them all the steam for 
both power and heat they need at the lowest 
possible cost. Raleigh are expanding on coal 
because they know that our coalfields contain all 
the coal that industry can use for many scores of 
years to come. 


cycle at Raleigh 


When it is your turn to cast a vote on fuel, 
remember Raleigh. Coal is the power that starts 
their wheels spinning so profitably. You can make 
sure that the wheels of your industry do the same 
for you when you stake your future power on the 
most reliable of all fuels—coal. 


PROGRESSIVE INDUSTRY 
IS GOING FORWARD ON 


COAL 


Policy into 
practice at 
Raleigh 
industries 


Mr. L. L. Roberts, i 
Director of Factories, comments: 


“‘Coal is the fuel chosen for the whole 
of Raleigh’s power-raising plant, includ- 
ing our newest installation which com- 
prises four horizontal economic boilers. 
‘These operate on 4” washed smalls, and 
have acombined total rating of 74,400 Ibs. 
of steam output per hour from and at 
212°F. 


Anoverallaverage efficiency of 72-75", 
can be easily maintained, although under 
test conditions we have recorded effici- 
encies of 80°,. 


All our coal handling plant is fully 
mechanised and apart from periodical 
trimming of the receiving bunkers, the 
fuel doesn’t have to be touched at all by 
our boilermen anywhere from the de- 
livery bays to the firebeds. After burn- 
ing, the ash residue is automatically con- 
veyed to overhead storage bunkers 
outside the boilerhouses, from where it 
is easily discharged into lorries for 
disposal. 


Our emergency stocks of coal are rela- 
tively small. We prefer to operate on a 
direct supply basis from colliery to boiler- 
house for more or less immediate use. 
This would not suit every firm, but in 
our special circumstances I am perfectly 
satisfied thatdeliveriesare reliableenough 
to make this system dependable, and the 
possibility of an emergency arising out 
of failure of supply is very remote. We 
have operated this way for three years 
now without any trouble at all and will 
continue to do so in the future. 


Raleigh’s decision to use coal is based 
on economics. We want maximum relia- 
bility at the lowest possible cost—and 
I’m happy to say that with coal that’s 
exactly what we get.” 


And here are some key facts and figures 
about the No.1 Boiler House(Orston Drive) 


Boilers: 4 Horizontal Economic boilers 
Total Capacity: . 74,400 lbs. of steam per hour 
Method of firing: F Chain grate stokers 
Steam pressure: eee | 
Steam temperature: . ; ..324 FP. 
Annual fue! consumption: (a// boilerhouses): 
23,300 tons of coal 
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FOSTER WHEELER 


at 


LITTLE BARFORD 'B’ 
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This outdoor installation consisting of two boilers, each 
having a maximum evaporation of 550,000 lb/hr at a 
pressure of 950 Ibs per sq. in. with a final steam tempera- 
ture of 925 F have been designed and built for the Central 
Electricity Generating Board by Foster Wheeler. Each 
boiler is fired with pulverised fuel fed to intervane 
burners from Foster Wheeler type Ball Mills. 


Neal 


FOSTER WHEELER LIMITED 


FOSTER WHEELER HOUSE, 3, IXWORTH PLACE, LONDON SW3._ Telephone: KENsington 6363 
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SULZER 


BOILER - FEED PUMPS 


Electrically-driven Sulzer Boiler Feed Pump 
Output 650,000 Ib. per hour at a pressure of 
1242 |b. per square inch. Temperature 260°F. 


Six Sulzer low temperature electrically-driven units one of nine units for 


each rated for an output of 650,000 Ib./hr. have been MARCHWOOD POWER STATION 
supplied for the CHAPELCROSS installation of the of the 


UNITED KINGDOM ATOMIC ENERGY CENTRAL ELECTRICITY 
AUTHORITY GENERATING BOARD 


Complete range of Boiler Feed Pumps for nuclear and orthodox thermal plants including advanced class units. 


A ZER BROTHERS LIMITED HAVE OFFICES AT WINTERTHUR PARIS NEW YORK MADRID - CAIRO - RIO DE JANEIRO ~ BUENOS AIRES - KOBE . LISBON ~ JOHANNESBURG . MEXICO CITY 
eser‘at-7 ot SRUSSELS MILAN AMSTEROAM COPENHAGEN ono STOCKHOLM HELSINKI ATHENS ~ ISTANBUL ALGIERS HAA somaay RARACHH caAomso 
1 apome BANGEOR RANGOON SAIGON MANILA MONTREAL socoTaA CARACAS SANTIAGO (CHEE) ca LA PAZ STONEY MELBOURNE - WELLINGTON VIENNA 
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Furnace Temperature Control 


alone... 
is not leet 


By combining Honeywell Pressure and 


u remPe ne on 
capiis® " aniss® 


Temperature Controllers into a simple 
‘proportional’ system, furnace fuel consumpt 
can be cut, refractory life increased and 
product quality improved. The Pressurs 
Controller continuously adjusts the position 
the damper for best conditions according to 


fuel input and changes in stack draughting 
LOCAL SALES AND SERVICE 
BELFAST 

Honeywell C 
BIRMINGHAM 1 
Honeywell Contro td tton New Road. Erdinzton manufacturing and installing controls for all 


to wind and ambient temperatures 
Honeywell's experience of designing 
CARDIF? types of furnace is world wide. This experien: 
is available to all industries from Honeywell 
Head Office in London or from Branch Offi 
the principal towns and cities in the United 


Kingdom and throughout the world 
LEEDS 

rione ywel 4 
MANCHESTER 
Honeywell Cont: 


ae Honeywell 


Honeywell Cor 


EE scnsscticnmigians i "tw Cal 


Since 1 





WRITE OR SEND THE COUPON TODAY 

Honeywell Controls Ltd., Ruislip Road East, 

Greenford, Middlesex WAKXlow 2333 

Iam interested in combined temperature pressu! 

controis tor furnaces Please send information t 
AMI 


POSITION 


ADDRESS 
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Machine 
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GOOD REASONS 


for specifying the Spanner Mark III Boiler 


Only three good reasons ? 

Well, there are a great many, really, but we've only got a page. 

so let’s start with three. 

First, this is the Spanner 1960 Boiler—designed not just for to-day 
but the decade ahead—and beyond 

Second, this latest triumph of Spanner Boilers embodies the same 

specialist skill and experience which have been proved in hundreds 

of Spanner installations throughout the world. 

Third, the Spanner 1960 Boiler is equally economical for heating 


and processing loads, modulating the output automatically accord- 


ing to steam demands. 
SPECIAL FEATURES 
Goes into confined spaces. 
Fast steam raising. 
Lightweight construction. 
Fully automatic. 


Easy to install and maintain. 


Steam outputs from 1,000 to 8,000 Ib hr. 


Send for full details of this 


outstanding new Spanner boiler. 


SPANNER BOILERS 


WOKINGHAM ROAD, BRACKNELL, BERKS. 


Telephone: Bracknell! 1500 
Telegrams: Swirlyflo Bracknell Telex 
Telex, 84130 
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Instrumentation 
in the boiler house 


ensures correct conditions 


and fuel economy 


Mercury-in-Glass, Mercury-in- Steel, 


Electrical; indicating and recording thermometers. 


Draught... 


Indicating and recording gauges. 


Indicating and recording gauges. 


NEGRETTI & ZAMBRA 


Manufacturers of instruments for the indication, recording, controlling 

of : Temperature, pressure, liquid level, volume, specific gravity, 

humidity, etc. 

NEGRETTI & ZAMBRA . . oe 

122 REGENT STREET, LONDON, W.1 

Telephone: REGent 3406 Telegrams: Negretti, Picey, London 
Seonalied 


Birminghom, Cardiff, Glasgow, Leeds, Manchester, Nottingham 
Subsidiaries or Agents in most countries 
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Sooner or later you'll meet up 
with it—perhaps you have 
already —the connection that 
only Plessiflex can make! 

The moment of recognition is 
instantaneous. It comes when 
you are faced with apparently 
insurmountable problems of 
vibration, misalignment, 
corrosion, and extremes of 
temperature or pressure. 

Should you not already be fully 
acquainted with the outstanding 
characteristics of Plessiflex, 

you will find Publication No. 1121 


to be very enlightening 


BECAUSE NOTHING 
ELSE WILL D0 


POWER AUXILIARIES LTD 
Kembrey Street 

Swindon - Wilts 

Tel: Swindon 6211 

Overseas Sales Organisation 


Plessey International Limited, Ifor 


Telephone Itord 304 











STEAM 
INES 


ALLOY STEELMAKERS  FORGEMASTERS - STEEL FOUNDERS - HEAVY ENGINEERS 
THOS FIRTH & IOHN BROWN LIMITED SHEFFIELO ENGLANO 
D 











“Twas Cool, Man.Cool! ° 


‘Steamy’ Pipe reminisces 


‘It’s my job to carry steam — and to keep it at s-s-s-steam heat. But I was falling down on 
the job —as flat as an old-fashioned waltz at a Rock ’n Roll Rally. I was losing heat. Wasting 
fuel. Throwing away money. If I hadn’t been so round, you could have called me a square. 

What a difference when they fitted me from top to toe in Fibreglass Rigid Sections! 
Man, these sections are really something! They’re 
light; they’re trim; they go on easily and stay on 
permanently. Since they came along, I’ve been 
the savingest pipe in the business; and I keep 


the steam just as it should be — piping hot!” 


“Rigid Sections are the most’ 


‘Steamy’ Pipe proclaims 


FIBREGLASS LIMITED, ST. HELENS, LANCASHIRE - ST. HELENS 4224 





results in delivery 
FROM STOCK 
of high quality 





FORGED 
STEEL 
=... VALVES 


With a new specialised factory in full production In sizes up to 1} in. bore and for pressures up 


entirely for small forged steel valves, we are able to to 2000 Ib/sq. in., these valves cover a wide variety 
give you immediate delivery in most instances of of duties; stop valves, drain valves, check valves, 
standard lines of these valves and within three months blow-off valves, instrument and gauge valves etc. 


in other cases. 


A letter or phone call regarding your requirements will immediately bring particulars: 
HUDDERSFIELD 3469 LONDON Temple Bar 4541 


HOPKINSONS LIMITED - HUDDERSFIELD 
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Edwin Danks of Oldbury 


would remind all 
operators of shell-type 
boilers that there 
Is sti time to install 
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Oldbury 


Chain Grate Stokers 


under the Special Price Reduction Scheme in support of 
the National Coal Board Campaign. 


The Oldbury Stoker —the first successful chain grate stoker 

for shell boilers—continues to be the simplest method of 

firing solid fuels of every kind efficiently, economically. 
smokelessly. 


Ty h> 


For further information consult 


EDWIN DANKS & CO., (OLDBURY) LTD 
OLDBURY, BIRMINGHAM 


Telephone: (Stoker Division) Brierley Hill 77311 


LONDON BIRMINGHAM CARDIFF GLASGOW LEEDS MANCHESTER NEWCASTLE-ON-TYNE 
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ONCE-THROUGH “SUPERCRITICAL” BOILER 


DRAKELOW ‘C’ POWER STATION 


DRAKELOW ‘C’ will be the first Central Electricity 
Generating Board power station to be equipped with 
boiler plant operating at supercritical pressure. 


The boiler to be supplied by 


BABCOCK & WILCOX LTD. 


will comprise a ‘once-through’ unit, 
pulverized-fuel fired, with an evaporation of 


2,900,000 ib. /hr., 


with steam conditions of 


5,650 lb./sq.in. (s.o.p.) 


1,110; 


AND REHEAT TO 713 lb./sqa. in., 1,055 F, 
to steam a 


375 M.W. GENERATOR 


This Company, which is able to draw upon a con- 

siderable experience of supercritical-pressure boiler 

plant in other Babcock installations, is proud to be in 

the forefront of this important advance, with its 

potentiality for valuable increases in power station 
overall thermal efficiencies. 


BABCOCK & WILCOX LTD., BABCOCK HOUSE, 2109 EUSTON ROAD, LONDON, N.W.I 
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SUPER-CRITICAL GENERATING PLANT FOR C.E.G.B. 


N announcement of outstanding significance was made by the Central Electricity Generating Board on 
August |8th, when they confirmed their intention of placing contracts worth about £15 million for two 
375-MW super-critical turbo-generator/boiler units for installation at Drakelow **C '’ power station, 

near Burton-on-Trent. Operating steam conditions for both machines will be 3,500 Ib./sq. in. and 1,100 deg. F 
at the turbine stop-valve. After partial expansion, the steam will be reheated in the boilers to |,050 deg. F 
at a pressure of 713 |b./sq. in. and returned to the intermediate-pressure cylinders of the turbines 


Elsewhere in this issue we publish general technical details of the plant which is scheduled for com- 
missioning in 1965. Under full load conditions, each boiler will consume approximately 150-tons per hour of 
coal, to give an output of 2$-million Ib. per hour of steam. It will thus be seen that the steam conditions show 
a marked advance on the present figures of 2,300 to 2,400 Ib. /sq. in., at 1,050 deg. F., specified for the large unit 
generating sets now being constructed and commissioned in one or two of the latest of the Board's power 
stations. Although the cost of the units is slightly higher than that of similar size sub-critical units, it is 
anticipated that they will generate electricity at a lower cost which will counterbalance the extra capital charge 


As is generally well known, the term “‘ super-critical steam conditions,’’ implies that the steam is 
generated above critical pressure, i.e., in excess of 3,206 Ib./sq. in. abs., when it has the same density as 
water. The use of super-critical pressures is, in effect, an extension of the re-heat cycle, and unlimited use 
of super-critical pressures is not possible unless reheating is employed. Furthermore, in view of the fact that 
the final steam temperature cannot be increased much above 1,100 deg. F., the increased pressure will be 
worth while only if the heat drop is increased, this being effected by adequate reheating 


It will be appreciated that conventional boiler designs are impracticable for operating under super- 
critical conditions because they make use of the differing density characteristics to separate steam from water— 
the steam being passed to the superheater, whilst the water is returned for further heating. For a boiler 
unit which is required to operate at a pressure above critical, separation is not possible, so that all the water 


entering the unit must leave as ‘* steam "’ in one pass through the boiler; hence the term ‘* once-through '’—a 
term frequently used to denote this type of boiler in which at the super-critical pressure, water at a 
temperature of 705 deg. F., passes directly into superheated steam without “* boiling '’ in the accepted sense 
The value of the latent heat of evaporation becomes zero and, as the densities of the steam and of the water 
are practically identical, there is no well-defined water-to-steam transition interface. Thus, the primary boiler 


or *‘ once-through "’ unit, does not require a steam drum 


The decision to instal super-critical plant is to enable improved efficiency to be achieved. Any increase 
in power station efficiency is dependent on improving the turbine cycle efficiency which is, at present, only 
about 36 percent. Failure, hitherto, to improve upon this is due in large measure to the appreciable amount 
of heat lost in the condenser cooling water. To increase the efficiency of the simple cycle, regenerative feed 
heating is incorporated. This provides a means of regaining some of the latent heat in the steam, and involves 
the extraction of a limited amount of live steam from a number of turbine stages—this bled steam being used 
to heat the boiler feedwater 


In modern plants, it can be shown that for an infinite number of bleed points, the cycle efficiency increases 
to the ideal efficiency. The low overall efficiency of a modern power station, about 30 per ce xt. (the best figure 
shown last year by a C.E.G.B. station being 33.88 per cent.) has increased notably during the past five years. 
This results from a boiler thermal efficiency of 85 per cent., and efficiencies of 36 per cent. for the complete 
turbine cycle, and 97 per cent. for the generator. It is widely considered that boiler thermal efficiency and 
the efficiency of mechanical to electrical energy conversion in the turbo-alternator have now almost reached 
their upper limits. Thus, further improvements must be obtained from the more efficient conversion of heat 
to mechanical energy in the turbine cycle—and that means the cycle in particular, as opposed to the turbine 
itself, which is already an efficient machine 








A conference will be held by the 
Combustion Engineering Association 
at the Hotel Majestic, Harrogate, on 
November 8th and gth next, to assist industrial manage- 
ment and plant engineers in choosing the best coal and 
plant for their particular requirements. The conference 
will examine, from both the technical and the economic 
aspects, the choice of coal allied to the selection, operation 
and maintenance of equipment for boiler plants and 
industrial furnaces and kilns, in order to achieve the 
maximum savings in capital and operating costs. The 
chair at the conference will be taken by Mr. N. A. 
McNeill, engineer-in-chief, Unilever Limited, and presi- 
dent of the Combustion Engineering Association. After 
an introduction by Dr. C. M. Cawley, C.B.E., chief 
scientist, Ministry of Power, and an address by a member 
of the National Coal Board Marketing Department, three 
further sessions will discuss the practical and economic 
problems involved in operating and maintaining the 
plant ; choosing new plant or extensions to existing plant ; 
and new developments. Boiler plant and industrial 
furnaces and kilns will be dealt with separately in regard 
to operating and maintaining the plant, and to the choice 
of new plant or extensions to existing plant. Ample 


CONFERENCE 


time will be allowed for discussion both in groups and in 


open session. On the first evening, a civic reception will 
be given by the Mayor and Corporation of Harrogate ; on 
the second evening a conference dinner will be held at 
which the principal speaker will be the Rt. Hon. Alfred 
Robens, M.P., being then deputy chairman and chairman 
designate of the National Coal Board. The conference 
will be open to non-members of the Combustion Engineer- 
ing Association, and full details can be obtained from the 
Director, The Combustion Engineering Association, 
70, Jermyn Street, London, S.W.1. 


BRITISH 
EXHIBITION IN 
CANADA 


Following on the Prime Minister’s 
appeal for more exports, and within 
a few weeks of the highly successful 
British Exhibition in New York, 
comes news of another bid for an increased share of the 
dollar market. The Board of Trade and the Birmingham 
Engineering Centre are jointly organising a substantial 
British engineering exhibit at the National Industrial 
Production Show of Canada to be held in Toronto from 
May 8th to r2th, 1961. This exhibition, one of the 
leading specialist shows in Canada, is held every two 
years and receives widespread support from Canadian, 
American, and European firms. In 1959, the joint effort 
by the Board of Trade and the Engineering Centre at 
Toronto for the first time was regarded as a very success- 
ful venture by the British firms who took part, and it hes 
been decided to repeat the effort on similar lines next 
year. The Board of Trade will provide a 3,500 sq. ft. 
shell stand scheme to show the products of the exhibiting 
firms, and will mount as a centrepiece, a prestige display 
illustrating British inventive skill in the sphere of pro- 


duction engineering. Individual stands will be let in 
units of 120 sq. ft. at a cost of £165, with a few smaller 
units on a pro rata cost basis. Services provided by the 
Engineering Centre will include the letting of stand space, 
handling and installation of exhibits, publicity, customs 
arrangements and the overall organisation and co- 
ordination of the complete display. Special arrange- 
ments, including dealing with trade enquiries, will be 
made to take care of a limited number of exhibitors who 
will not be able to send staff to the exhibition. The 
British section will have the full support of the Board of 
Trade and the British Commissioner’s offices in Canada. 
It is the Board’s opinion that this Canadian exhibition 
will provide a real opportunity for manufacturers generally 
interested in the Canadian market and one of its objects 
will be the encouragement of new export business with 
Canada. Firms interested are invited to apply for 
further details to The General Manager, The Engineering 
Centre, Stephenson Place, Birmingham, 2. 


ELLIOTT- A statement by Elliott-Automation 
AUTOMATION IN Limited announces that a joint 
HIGH VACUUM company, Leybold-Elliott Limited, 
FIELD is being formed by Elliott Brothers 

(London) Limited and Leybold’s of 
Cologne, considered the world’s largest group of high 
vacuum engineers. Leybold-Elliott Limited will be a 
British company with an initial issued capital of £ 100,000 
in which Elliott will have a majority interest. It will 
exploit throughout the British Commonwealth (except 
Canada) the industrial vacuum process equipment of 
both its parent groups, and by combining the compli- 
mentary knowledge and experience of Leybold and 
Elliott will expand the range of products still further. 
By a reciprocal agreement, these products and those of 
Elliotts may be marketed in certain countries in Europe 
by the Leybold companies. E. Leybold’s Nachfolger 
of Cologne and its associated company, Leybold Hoch- 
vakuum-Anlagen G.m.b.H., have between them estab- 
lished a dominant position as high vacuum specialists. 
The former company manufactures an extensive range of 
vacuum components which include high-efficiency rotary 
and diffusion pumps, gauges and other items of equip- 
ment used in high-vacuum industrial processes. Leybold 
Hochvakuum-Anlagen has specialised in the design and 
supply of advanced systems based upon high-vacuum 
techniques. Leybold are playing an increasingly im- 
portant part in the chemical, metallurgical, electrical, 
refrigeration, plastics and textile industries; and their 
equipment is extensively used in making electrical 
components such as valves, transformers and cables, 
and in steel degassing. The Elliott vacuum physics 
research laboratory at Borehamwood has, for a number 
of years, been working in specialised fields of high- 
vacuum physics, and has developed a range of very 
advanced techniques which have been applied prin- 
cipally in developing high power electronic radar equip- 
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ment and in specialised leak-detection installations for 
inspection, health monitoring and quality control. The 
new company, Leybold-Elliott, will take over the represen- 
tation of the Leybold companies’ interests in this country 
for industrial equipment from Leybold Vacuum Sales 
Limited. The latter company’s United Kingdom 
agency for physics teaching equipment, manufactured by 
Leybold in Germany, will be continued under existing 
management by a successor company, Scientific Teaching 
Equipment Limited. Leybold-Elliott Limited is holding 
a three-day exhibition of its products at the end of 
September in the London area at which the applications 
of high vacuum techniques will be discussed with repre- 
sentatives of many fields of industry. Invitations to the 
exhibition can be obtained from Leybold-Elliott Limited, 
Elstree Way, Borehamwood, Herts. 


MECHANICAL 
HANDLING 
EXHIBITION 


The next Mechanical Handling Exhi- 
bition—claimed to be the world’s 
largest display of all classes of 
industrial labour-saving and ancillary 
equipment—is to be held at Earls Court, London, 
from May 8th to 18th, 1962. It will be the eighth in 
the series of this biennial exhibition which started in a 
modest way in 1948. Its growth, both in influence and 
attendance, reflects the spectacular development of 
industrial mechanisation in recent years. More than 300 
firms displayed their products at the 1960 exhibition, 
occupying 500,000 sq. ft. of space within the hall and 
extending into the forecourt to provide a spacious outdoor 
demonstration area. Reports show that record numbers 
of visitors came to the 1960 show, studied the extent and 
scope of the products of this giant industry, compared 
at first-hand British and foreign equipment, placed 
orders amounting to millions of pounds. Overseas 
visitors, 45 per cent. greater in number than on any 
previous occasion, came from 77 different countries. 
The exhibition is open to manufacturers throughout the 
world and full details of stand space and facilities for 
firms wishing to show their products can be obtained from 
Mr. H. A. Collman, Dorset House, Stamford Street, 
London, S.E.1. 


ENGLISH 
ELECTRIC'S 
NEW DIVISION 


A new division within The English 
Electric Company has just been 
formed to combine all aspects of the 
company’s hydro-electrical engineer- 
ing at its Netherton Works, near Liverpool. The new 
hydro-electric division will be responsible for the com- 
mercial, engineering and manufacturing operations 
connected with hydro-electric installations, including the 
design and manufacture of water-turbines and alternators, 
large valves and other ancillary equipment. The manager 
of the new division is Mr. J. Gavin Warnock, who, 
until recently, was manager of the hydraulic department 
of English Electric’s Canadian associates, John Inglis & 
Company, Toronto. The division has been formed by 
transferring the staffs of the design, projects and mech- 
anical development sections of Water Turbine Depart- 
ment, from Rugby, to join the water turbine alternator 
section at Netherton. The Netherton factory covers 
approximately 70 acres, and the five heavy machine shops 
provide unrivalled facilities for the manufacture of com- 
plete hydro-electric plant, up to the largest sizes, for 
world power systems. The hydraulic laboratory, 
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claimed to be one of the best-equipped in the world, 
will also form a part of the division but will remain at 
Rugby. About 60 members of the Rugby staff were 
involved in the move. Since 1920, when English Electric 
began to design and manufacture water turbines, Rugby- 
designed machines, including some of the most powerful 
units in the world, have been manufactured in Canada 
and in England and Scotland mainly for export. The 
total power of all the turbines produced now approaches 
12} million horse-power. Since the Netherton works 
opened in 1954, it has become the centre of production 
of some of the world’s most powerful water-turbines and 
alternators, for which it has been equipped with large 
modern machine tools. The water-turbine/alternator 
section, with its associated commercial offices were 
transferred from the Stafford works to Netherton in 1957. 


NON-TECHNICAL An 
CAREERS IN 
ELECTRICITY 


illustrated handbook entitled 
*““Careers in Electricity Supply,” 
which was published recently by the 
Electricity Council (Education and 
Training Branch), describes opportunities for non- 
technical entrants to the clerical, administration, and 
sales and service staff. Sources of recruitment, quaii- 
fications required, the nature of the work, opportunities 
for promotion, and training facilities within the industry 
are dealt with for each branch of the service. Attention 
is drawn also to the openings for those with special skills, 
such as tracers, draughtsmen and draughtswomen, 
telephone and teleprinter operators, some of whom may 
join direct from school and be trained on the job. To 
meet the need for senior administrators and non-technical 
managers, many posts are filled by arts graduates, some 
of the boards and divisions recruiting direct from the 
universities, particularly to the secretarial and accountancy 
training schemes. The booklet concludes with a diagram- 
matic careers chart showing normal avenues of promotion 
in the various branches. Copies of the booklet are obtain- 
able on application to the Education and Training 
Officer, Electricity Council, Winsley Street, London, W.1. 


TECHNICAL 
COLLEGE 
INTAKE 


The Ministry of Education’s annual 
report records that the number of 
students who completed advanced 
courses at technical colleges in 1959 
rose from the previous year’s total of 11,500 to 12,500. 
The increase resulted largely from the greater output 
from part-time courses, “‘ but current enrolment figures 
suggest that there will soon be a swing towards full-time 
and sandwich courses. The Ministry states that inquiries 
made during the year into the type of schools previously 
attended by students following advanced courses revealed 
the substantial intake to technical education from the 
grammar schools. No less striking, says the report, is the 
high proportion of students successful on advanced 
courses who came from non-selective secondary schools. 
In one college of advanced technology, over 20 per cent 
of the students taking sandwich courses came from 
schools other than grant-aided and independent schools. 
Separate information is now available on the number of 
students studying for degrees, national certificates and 
diplomas, City and Guilds and other examinations, 
together with details of those following full-time or 
sandwich courses. ‘‘ Education in 1959” is published 
by H.M. Stationery Office at the price of 14s. 6d. 
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Control of Sulzer Monotube 


Reheat Steam Generators 


The following notes concern the control systems of two Sulzer 

Monotube steam generators with single reheat. in these 

particular installations hydraulic equipment is used for the 

control systems proper, while electrical equipment is provided 
for remote-control requirements. 


A S the unit outputs, the steam pressures and the 
A temperatures of boiler plant in thermal power 
stations continue to rise, single and double re- 
heating of the steam is being applied on an increasing 
scale. During the years 1946 to 1951, the proportion of 
all Monotube steam generator reheat plants ordered was 
35 per cent.; for the years 1952 to 1957 this figure rose 
to more than 80 per cent. 

With these increasing steam pressures and temperatures, 
the demands made on the boiler control system in respect 
of accuracy and reliability have become more stringent. 
The introduction of reheating has also increased the size 
and complexity of the boiler control system, since not 
only the temperature of the initial steam, but also that of 
the reheated steam has now to be kept constant 


Plant design 

The internal boiler control system as employed by 
Sulzer Brothers in the past few years for steam generators 
with reheating is first described, with reference to two 
actual plants, referred to as “‘A”’ and “ B.” In plant 
A, shown diagrammatically in Fig. 1, the boiler capacity is 
408,000 Ib. /hr. at 2,060 Ib./sq. in. and 1,015 deg. F., and 
the steam from the high-pressure section of the turbine 





Fig. |. Diagram of plant *‘A‘’ with a Sulzer Monotube steam 
generator for 408,000 Ib. /hr. at 2,060 /b./sq. in. and 1,015 deg. F 
with single reheat to 1,005 deg. F 


is reheated to 1,005 deg. F. The reheater comprises two 
parts—the so-called ‘* Triflux,” i.e. a reheater heated 
simultaneously with high-pressure steam and flue gases, 
and a second reheater heated by flue gases alone. The 


steam generator is provided with vertical pulverised-coal 
burners and with a double-U firing system. 

The steam generator of plant “‘ B,” shown diagram- 
matically in Fig. 2, supplies a maximum of 940,000 
Ilb./hr. of steam at 2,560 lb./sq. in. pressure and 1,060 
deg. F. In the reheater, which comprises a radiation and 
a convection section, the steam is reheated to 1,010 deg 
F. The furnace of this boiler is fitted with tilting corner 
burners for firing pulverised-coal. 

A feature common to the two steam generators, is that 
for the time being, the pressure at the boiler outlet is kept 
constant in normal operation by the turbine control 
valve, the whole of the steam generated in the boiler 
being supplied to the turbine. The output of the turbo- 
alternator is, therefore, a function of the rate of firing, 
which is adjusted to the required output of the set. In due 
course, plant ‘‘ A’”’ will operate as a peak-load plant, and 
the steam pressure will then be kept constant by regulating 
the fuel feed, although in this case the difference between 
supply and demand must be covered in the first instance 
by the storage capacity of the steam generator. 


Function of the boiler control system 

The function of the boiler control system proper in 
both plants is to adjust the amount of feedwater supplied 
to the Monotube system to the rate of firing, and to keep 
the steam temperatures at the final superheater and re- 
heater outlets constant over a wide range of loads. In 
addition, it has a safety function, since in the event of 
abnormal steam conditions, the regulating valves are so 
actuated that both steam generator and turbine are 
protected against excessively high or low pressures and 
temperatures. A third point worthy of mention is the 
importance of the control system during starting-up. To 
enable it to fulfil these different duties, the boiler control 
system is subdivided into several sections, so that each 
function can be performed in its own control circuit, with 
as little interference as possible. 

In larger units, such as steam generator “‘ B,”’ it is also 
necessary to subdivide the Monotube steam generator 
into one or more parallel tube systems which, although 
they are within the same furnace, are controlled inde- 
pendently of each other. This makes it possible to reduce 
considerably the maximum temperature differences 
between the individual runs of a system resulting from 
an asymmetrical flame in the furnace or non-uniform 
slagging of the heating surfaces. 
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Design of control equipment 

In both plants, the equipment used for boiler control 
consists mainly of standard hydraulic units. In addition, 
both steam generators have a number of electrical units 
for remote control and supervision. The hydraulic control 
system operates on the following principle. A regulating- 
oil pressure proportional to the measured value is gener- 
ated in a measuring unit and transmitted to a control 
valve which is moved in one direction or the other, 


oO —__—_—_—_,, 


awia—©. 


Fig. 2. Diagram of plant *‘B"’ with a Sulzer Monotube steam 
generator for 940,000 /b./hr. at 2,560 Ib./sq. in. and 1,060 deg. F 
with single reheat to 1,010 deg. F 


according to the pressure of this oil, and thus connects 
the piston space of the adjusting servomotor with pressur- 
ised oil or with the outlet, so that the regulating valve 
is moved into the corresponding position. A rigid reset 
which is fitted in the majority of cases acts from the 
regulating to the control valve and permits a proportional 
relationship to be obtained between the regulating-oil 
pressure and the regulating-valve position. In order to 
give the control system a certain characteristic, e.g. 
proportional plus floating action, some control circuits 
contain correcting units which suitably transform the 
regulating-oil pressure coming from the measuring unit. 
In some control-oil lines interlocking means are fitted 
upstream of the control valves and move the regulating 
valves at certain pressures and temperatures into the 
positions required by the operational safety of the whole 
plant. 

The subdivision of the control systems of steam 
generators “‘A”’ and ‘“‘B”’ into individual circuits is 
shown in Figs. 3 and 4. 


Feedwater control 

The flow of feedwater into the Monotube system is so 
controlled by feed valve 1 that at the end of the evaporator 
section, immediately upstream of the water separator e, 
the steam has a constant moisture content of, say, 4 per 
cent. This end is attained with the aid of a multiple 
thermostat t installed at the end of the evaporator, which 
checks the temperature of one or more slightly-super- 
heated evaporator tubes. The flow through these tubes 
can be reduced, compared with that through the other 
evaporator tubes, by means of a throttle. 

Since, however, the pressure drop in the superheater 
varies with the load, the desired temperature is corrected 
as a function of the boiler load by means of the correcting 
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unit x. Acting through a controller y with proportional- 
integral (PI) action, this temperature signal plays the 
main part in controlling the position of the feed valve. 
In addition, a volume signal acting as a disturbance 
intrusion is used for pre-setting this valve. The trans- 
mitter, a Venturi nozzle with a _ pressure-difference 
measuring unit v,, is fitted at the exit of the water separ- 
ator. Disturbances in the steam and firing systems affect 
the steam volume at this point much earlier than the 
temperature at the multiple thermostat, so that the feed 
valve is moved very early in the appropriate direction. 
The multiple thermostat is then used only for fine 
adjustment. 

In order to ensure adequate stability and water distrib- 
ution in the evaporator, the feedwater flow is not reduced 
below a certain limit, which in the two steam generators 
under consideration is about 30 per cent. A corresponding 
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minimum limit is therefore built into the proportional- 
integral controller y. With a view to obtaining the desired 
characteristics for feedwater control, the pressure drop 
in the feed valve is kept constant with the pressure- 
difference measuring unit v, and the pressure-difference 
regulating valve k. This eliminates any influences due to 
fluctuations of the pump or boiler pressures on the flow 
of feedwater and counteracts any difference in the direc- 
tion of the characteristics of the centrifugal feed pump and 
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Water-level control 
As already mentioned, the steam enters the water 
separator e with a constant wetness of about 4 per cent. 
The water is here separated off, and the saturated steam 
then flows via the Venturi nozzle into the superheater. By 
means of a simple water-level control system, the level 
in the separator is kept within two limits during normal 
operation. A level measuring unit w follows the water- 
level in the separator and transmits a signal depending 
on this level to the control valve of 
(Ps the servomotor actuating the water 











recirculating valve. 

In plant “‘ A,” the water separated 
off is passed via a water recirculating 
valve into the bypass system, where 


Fig. 4. Diagram of boiler control system of 


plant 
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the steam generator. The volume of water pumped into 
the Monotube system is consequently only a function of 
the position of the feed valve. 

In plant “‘ A”’ the pressure difference measured at the 
feed valve is used also as a signal for the control of the 
feed-pump speed by a Voith gear, so that at partial loads 
the throttling of the pressure-difference regulating valve 
can of course be reduced to a minimum. A magnetically- 
operated interlocking means in the line from the pressure- 
difference measuring unit v, to the adjusting unit of the 
Voith gear permits interference from the control room 
in the automatic control process, so that the pump speed 
can be adjusted independently of the control quantity. 

In addition to the general equipment for feedwater 
control, plant “‘ B”’ has a number of components serving 
mainly for remote control and central supervision. Thus 
it is possible for the control room to switch the automatic 
control of feed valve | over to manual control with remote 
electrical adjustment. The minimum flow of feedwater 
can also be remote-controlled, although the minimum 
flow necessary for safe operation of the boiler cannot be 
further reduced as long as the steam generator is being 
fired. The remote control system is also dependent on 
an interlocking arrangement which ensures that ignition 
can take place only if the flow of feedwater is adjusted 
to at least the minimum admissible value. 

Similarly, the manual means of adjustment for the 
feedwater and pressure-difference regulating valves are 
arranged so that the safety functions of the automatic 
control system are not impeded. 
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part of the heat content of the water can be utilised. In 
order to prevent flooding of the bypass separator f by 
the large volume of water separated off in the starting 
period, this water can be passed through a bypass from 
the boiler separator e to the condenser. 

The boiler separators of plant ‘‘ B” are each provided 
with two parallel water recirculation valves o (Fig. 4). The 
smaller valve o, for continuous operation, passes the water 
to the last preheater, while the larger valve o, provided for 
special conditions, passes the water to the feedwater tank. 
This valve is mainly required for rapid re-starting of the 
steam generator when still warm. It is therefore sufficient- 
ly large to be able to handle a substantial flow of water 
at reduced boiler pressure. Magnetic interlocks enable 
either the small or large valves, or both together, to be 
made dependent on the level control system or to be 
closed from the control room. The concentrated salts 
in the water separated off from the boiler system are 
gradually eliminated. For this purpose, a small volume 
of water, of the order of 1 per cent. of the total flow, is 
passed through a continuous blow-down h and removed 
from the system through evaporators or else is passed 
to the feed-water treatment plant. In steam generator 
** A” this continuous blow-down is located at the outlet 
of the bypass separator. 

The water-level control system is of special importance 
under abnormal operating conditions. If, for instance, 
firing is interrupted, it prevents flooding of the super- 
heater and thus precludes thermal shocks which might 
endanger the superheater and pipe lines. It also permits 
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operation at very low loads by keeping the feedwater 
flow constant at the minimum permissible rate at loads 
of 25-30 per cent. Although, in this case, the relative 
wetness of the steam at the end of the evaporator rises, 
a carry-over of water into the superheater is avoided 
owing to the effect of the separator. 


Temperature control 

The steam temperature at the superheater outlet is 
kept constant in both plants by the injection of condensate. 
Two different methods are adopted, however, for the 
control of the steam temperature at the reheater outlet— 
in plant “‘A” simple injection into the high-pressure 
system upstream of the Triflux d,, and in plant “B” 
tilting burners i with spray desuperheating upstream of 
the reheater as a safety measure. 

Figs. 3 and 4 show diagrammatically that the tempera- 
ture control system has been subdivided into largely 
independent control circuits, the nature of this sub- 


division being determined by the dynamic behaviour of 


the controlled systems and the arrangement of the boiler 
heating surfaces. Apart from this subdivision, the design 
of the superheater control systems is fundamentally the 
same for the two boilers. A pre-setting thermostat with 
the effect of a disturbance intrusion acts directly on the 
control valve of the spray-valve servomotor ; the signal 
of the final thermostat for fine adjustment is passed via a 
correcting unit y with a proprotional-integral trans- 
mission characteristic. The pre-setting thermostat is 
placed upstream or downstream of the injection point, 
according to the control conditions. In the former case, 
one and the same thermostat, e.g. s,, can be used for two 
control circuits in series for fine adjustment; in the 
latter case, for coarse correction. 

The difference in the control of the reheater tempera- 
ture is exclusively due to the difference of the reheaters. 
In plant “A” this temperature is kept constant by 
changing the heat-flow in the Triflux, i.e. by adjusting the 
temperature of the high-pressure steam at the inlet to the 
Triflux by spray desuperheating. The 
control units used are the same as for the 
temperature control of the superheaters, 
with the difference that pre-setting thermo- 
stat s, exerts a load-dependent control 
action only, and that the control circuit with 
the final thermostat is closed via the steam- 
side exchange surface of the Triflux. 

In contrast to this arrangement, the 
outlet temperature from the reheater of 
plant “‘B” is kept constant by burner 
tilting. A thermostat s, on the inlet side 
takes over the load-dependent pre-setting 
function, a further thermostat s, in the 
outlet line the fine adjustment. A spray 
valve r, is provided as an additional safety 
measure against excessive temperature ; 
this acts, however, only during momenritary 
disturbances, and after complete tilting of 
burners i. The control of the reheater 
temperature by means of tilting burners, 
of course, has certain repercussions on 


Fig. 5. Pressure-difference regulating valves k 


and feed valves | in plant ** B.”’ 
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the heat uptake of the high-pressure superheaters. 
Their suitable arrangement in plant ‘“‘B” made pos- 
sible a reduction of the load-dependent temperature 
deviations which would otherwise have to be corrected 
by spray desuperheating. The desired temperature of 
the various main control circuits of the superheater and 
the reheater can be varied in both steam generators from 
the control room by temperature-setting devices. The 
range of this temperature adjustment is about 175 deg. C. 
(315 deg. F.). This expedient is used mainly during 
starting, since with it the time elapsing before the starting 
of the turbine can be shortened, as is described in more 
detail in a paragraph below. In plant ““B” further 
electrically-actuated setting devices permit the position 
of the spray desuperheating valves to be varied as desired 
from the control room. 


Pressure control 

The pressure control system of both steam generators 
consists, as shown in Figs. 3 and 4, mainly of the steam 
stop-valve m, the by-pass valve n and the pressure 
measuring units u. This control system does not usually 
function during normal operation, because the boiler 
pressure is kept constant, as previously mentioned, by 
pressure control at the turbine inlet. In normal operation, 
the steam valve is therefore fully open, while the bypass 
valve is closed. The pressure control system, however, 
has certain well-defined tasks in the starting and stopping 
periods and, furthermore, it has important safety functions 
in the event of disturbances. The steam valve m is 
interlocked so that it can be opened during the starting 
period only when the desired steam conditions have been 
attained. Prior to this, the complete flow of water or 
steam from the superheater is passed via by-pass valve n 
into bypass separator f. Since the blow-off pressure of 
this by-pass valve can be chosen at will by means of the 
pressure transmitter u,, the final boiler pressure can be 
increased up to the normal value according to the require- 
ments of the starting operations. As soon as the tempera- 
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ture at the superheater outlet has also reached the desired 
value, the steam valve begins to open. 

The interlocks of the pressure control system safe- 
guarding the turbine and steam generator are more or 
less the same in the two plants. If the boiler pressure 
rises above an adjustable value which is still below the 
blow-off pressure of the safety-valves, the by-pass valve 
opens. To enable a signal for the opening of these valves 
to be obtained as early as possible in the event of rapid 
shutting-down of the turbine, a further pressure-measur- 
ing unit u, is fitted upstream of the turbine of plant “‘ B.”’ 
The response level of this unit is set lower than that at 
the boiler outlet by the amount of the pressure drop in 
the live-steam line. If, however, the boiler pressure 
falls below a second, lower limit, the steam valve starts 
closing under the action of the pressure-measuring unit 
u,;. This prevents more steam being taken from the 
boiler than can be generated at the set rate of firing. The 
setting of the steam and by-pass valves is chosen so that 
the pressure range between the two response levels is 
sufficient for disturbances on the steam and firing sides 
to be dealt with by the pressure control at the boiler 
outlet, without the two valves having to take action. For 
frequency control, the pressure range would have to be 
somewhat extended to secure correspondingly greater 
utilisation of the storage capacity of the steam generator. 

In addition to these pressure-dependent interlocks, 
there are also some safeguards protecting steam generator 
and turbine against excessive temperatures. If an adjust- 








Fig. 6. High-pressure spray desuperheating valves V, and V, in 


plant ** B 


able maximum boiler outlet temperature is exceeded, for 
instance as a result of non-operation of the injection 
system of the superheater, the by-pass valves of plant 
*B” are opened under the action of the final boiler 
thermostats. This increases the flow of steam through the 
superheater at the same rate of firing, and in this way 
superheater and turbine are protected against excessive 
temperatures. If the high steam temperatures are a 
consequence of a fault in feed-water control, a correspond- 
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ing increase in the temperature at the end of the evaporat- 
ing section is soon indicated. In plant ‘‘ A” the signal 
for opening the by-pass valve is therefore taken from 
multiple thermostat t. 

If the temperatures are excessively low, there is also 
some danger to the turbine, especially as a result of an 
inflow of water. This is prevented by a further inter- 
locking signal from the final thermostat which causes the 
steam valve to close if the boiler outlet temperature falls 
a certain amount below the desired level. Plant ‘“‘ B”’ has 
setting equipment for remote control purposes which 
permits the opening of the steam and bypass to be limited, 
especially during starting and stopping, but without 
putting the pressure and temperature interlocks out of 
action. The desired value of the pressure measuring 
unit u,, i.e. the location of the pressure range which is 
bracketed by the steam and bypass valves, can also be 
remote-controlled by electrical signals. 


Control of the by-pass system 

In both plants, the control of the by-pass system is 
divided into the following sections : temperature control 
of the by-pass line; water-level control of the water 
separator of the by-pass ; and spillover control from the 
reheater to the condenser. By means of the temperaturs 
control system the by-pass steam is cooled until its tem- 
perature equals that of the steam from the high-pressure 
turbine at full load. In the event of failure of the by-pass 
spray desuperheater, the by-pass separator and the 
reheater systems are protected against excessive tempera- 
tures by an interlocking signal transmitted from thermo- 
stat s, to by-pass valve n (Fig. 3). When the temperature 
conditions make it necessary, the valve is closed, this 
safeguard overriding any signals tending to open the 
by-pass valve. The control system of the spray de- 
superheating valve r, of plant “‘B” is provided with a 
change-over switch. When the by-pass valve is opened, 
the spray valve r, is simultaneously opened a correspond- 
ing amount and the thermostat takes over temperature 
control only after a delay of about a minute. Similarly, 
upon closing of the valve, injection is again reduced, 
without the change having first to act upon the tempera- 
ture at thermostat s,. 

The principal function of the water-level control of 
by-pass separator f is to pass the water flowing into the 
separator to the condenser during the starting phase and 
to prevent a flow of water into the reheater under all 
operating conditions. This problem is solved by the use 
of a control circuit which is the same as that of the boiler 
separator in its equipment, but with the difference that 
no remote control is provided. Plant “‘A” is equipped 
with two water discharge valves p, and p,, the smaller 
of which (p,) serves for continuous blow-down while the 
larger one (p,) is used for starting operation. Since the 
two control circuits have a proportional characteristic 
owing to the rigid reset between control valve and dis- 
charge valve, the working ranges of these valves can 
easily be staggered. Plant ‘‘B”’ has a steam-trap which 
leads off the condensate accumulating during normal 
operation from separator f. This makes it unnecessary for 
regulating valve p to have to go into action periodically 
for these small quantities of condensate. 

The low-pressure spillover control system must pass the 
steam flowing by way of by-pass valve n and by-pass 
separator f into reheater d directly into the condenser via 
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the condenser spray desuperheater g. The low-pressure 
spillover valve gq is under the influence of the pressure 
measuring unit u, which monitors the pressure at the 
reheater outlet. If this pressure rises above the desired 
value, spillover valve q begins to open so as to prevent a 
further rise of the pressure in the reheater. This desired 


Fig. 7. Main 

steam valve and 

bypass valves in 
plant ** B.’ 


a Oy bi 
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value is automatically adjusted by a load signal as a 
function of the momentary turbine output ; the blow-off 
pressure of the spillover valve can thus be chosen to be 
always a certain amount above the momentary normal 
pressure at the reheater outlet. 

If the turbine output is greatly diminished, the desired 
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value is not reduced below a certain minimum pressure 
on account of the operation of the turbine. This lower 
limit of the reheater pressure can be reduced in plant 
‘B”’ from the control room so as to achieve early steam 
flow through the reheater in the starting phase. 

Spray valve r,; is opened together with spillover valve q 
to protect the condenser tubes. If the safety of the 
condenser requires this, the spillover valve is closed by 
signals from thermostat s, and pressure measuring units 
u, until the pressure and temperature conditions permit 
a further flow from the reheater. 


Grouping of control units 

The control units of the various control circuits in 
plant ‘“‘A”’ are practically all assembled at a single 
control station on the firing-floor. The feed valve and the 
pressure-difference regulating valve, the steam and by- 
pass valves and the superheater and by-pass spray d«- 
superheating valves are all placed here. The group also 
includes the pressure-measuring units, the adjusting 
means for the desired temperatures and the correcting 
units for these valves. On the same floor, but separate 
from the control station, is the water recirculating valve. 
This centralised arrangement simplifies the supervision 
of boiler control and the occasional inspection of the 
individual units. It also reduces the length of the control- 
oil and regulating-oil lines to a minimum. 

In contrast to this centralised arrangement, the regu- 
lating valves in plant ‘“‘B” are distributed in different 
parts of the boiler-house. Their location has been 
dictated primarily by the most favourable siting of the 
main lines. The feed-water and pressure-difference 


regulating valves, for instance, are welded into the pipes 


above the pump room, and the steam and by-pass valves 
into those near the boiler outlet. These groups of valves 
do not form anchor points, as in plant “‘ A,”’ but follow 
the movements of the feed-water and main steam pipes. 
The controllers for these valves are arranged in several 
small groups in their immediate vicinity. Despite the 
decentralised arrangement of the valve groups and control 
stations, supervision of all control processes is possible 
from a central control room, as the regulating valves and 
the remote-controlled desired-value adjusting means are 
equipped with electrical position indicators. 





BLYTH A’ POWER STATION 


In our description of Blyth “‘ A’”’ power station, published 
in the August issue of this journal, brief reference was made to 
the damper control equipment supplied by Lockheed Precision 
Products Ltd., for the four Babcock 860,000 Ib./hr. boilers 
installed at the station. We now include some further infor- 
mation on these centralised hydraulic controls for the 26 
dampers on each boiler—operation of the dampers being 
carried out from a centralised control panel. In the case of 
each boiler, pressure is supplied from a power cabinet by an 
electric motor-driven four-cylinder pump, which directs 
fluid via the chosen selector valve to one or other end of a 
damper-operating cylinder, dependent upon direction of 
movement of a metering and reversing-valve handle ; the 
latter unit also contains a switch unit for stopping and starting 
the pump motor as necessary, and is mounted on the control 
panel. The selector valves are mounted in four banks of seven 
valves each on the control panel, and are interlocked to prevent 
more than one selector valve handle being raised simultaneously. 
A hand-operated four cylinder transmitter, which is auto- 
matically brought into circuit, if required, by auto-changeover 
valves, is included as an emergency standby. The individual 
dampers operated, and their respective cylinders, are as 
follows : air-heater air by-pass, recirculating air, primary 


and tempering air to mills and economiser by-pass dampers 
are operated by 1j-in. 11/16-in. Autoloc cylinders, which 
contain their own mechanical locking device. Secondary-air 
to burner, gas from topping economiser and two I.D. fan 
outlet dampers are operated by 1}-in. 1-in. Autoloc cylin- 
ders. F.D. fan discharge dampers are operated by 1j-in. 
11/16-in. non-locking cylinders, which are supplied with 
hydroloc valves to give hydraulic locking, and precipitator 
inlet, precipitator outlet, precipitator crossover flue and I.D. 
fan inlet dampers are operated by 1j-in. I-in. non-locking 
cylinders, similarly provided with hydrolocs. Indication is 
either of the “ regulating ’’ type, with edgewise indicators in 
which the usual pointer moves over a divided scale to show the 
exact degree of opening, or of the “ isolating ’’ type in which 
coloured lights indicate extremities of stroke only. In each case, 
one indicator of each type serves for all the dampers concerned, 
the selector valves incorporating the necessary switching 
arrangements. The air-heater by-pass, recirculating-air, 
S.A. to burner box, primary and tempering air to mills, gas 
from topping economiser and economiser by-pass dampers 
have regulating indication, whilst the remainder have isolating 
indication. An interesting feature of this installation is that in 
some instances, pipe runs between pressure source and 
operating point are in excess of 400 ft.; the use of piping of 
adequate diameter reducing pressure drop to a minimum. 





Large-Scale Valve Manufacture 


in London 


N the issue of this journal for June last, we published 
some notes on recent developments by Dewrance & 

Co. Ltd., the well-known manufacturers of valves, 
steam traps, pressure gauges, water level gauges, expan- 
sion joints, etc., and we made particular reference to one 
or two other new products which this company have just 
introduced. Since then, we have paid a visit to the 
main Dewrance works in Great Dover Street, London, 
S.E.1, to see the present manufacturing facilities there 
and to see the works extensions which have been carried 
out during the past few years. The name ‘“‘ Dewrance ”’ 
needs no introduction to the engineering world, the 
founder of the company, John Dewrance, took control 
of the business on the death of his partner, Joseph Wood, 
in the year 1844. Both men were early railway pioneers, 
John Dewrance being an associate of George Stephenson, 
having been the chief erector of the famous early loco- 
motive *‘ The Rocket.”” He was prominently associated 
with the Edgehill trials of the engine in 1829, and later 
became the first locomotive superintendent of the 
Liverpool and Manchester Railway, hence his keen interest 
in the development of bearing metals for use on early 
locomotives, as bearings which frequently ‘“‘ ran hot” 
were the cause of some of the troubles experienced with 
**'The Rocket.”” He obtained the manufacturing rights, 
and introduced Babbit’s metal into this country in 1844, 
and subsequently developed a substantial business with 


these alloys, among which the company’s ‘‘ Wheel,” 
** Axle”’ and “‘ Bearing” brands are among the most 
popular types of anti-friction alloys available. 

Bourdon’s Patent, covering improved pressure- 
measuring devices, was filed in 1849, and within a year 
Dewrance obtained a licence from Bourdon in Paris for 
the sole English rights to manufacture the Bourdon 
type pressure gauge. The company thus rightly claim 
that they are, as a consequence, the oldest manufacturers 
of Bourdon tube pressure gauges in the world today, for 
the reason that Bourdon went out of business and Dew- 
rance carried on. 

John Dewrance died in 1861, leaving a son, who later 
became Sir John Dewrance, and who took over the 
direction of his father’s business in 1879. Mrs. Dewrance 
was a grand-daughter of Richard Trevithick, and thus 
the company can, by virtue of Sir John’s marriage, claim 
a connection with the famous Cornish engineer, Trevi- 
thick, who was the inventor of the steam engine and the 
steam locomotive. It is generally understood that James 
Watt invented the steam engine, this is not true, the 
inventor was Richard Trevithick. Watt used the vaccum 
powers of steam, whereas Trevithick saw the greater 
potential in the use of the pressure of steam. 

Sir John Dewrance was intensely interested in the 
metallurgical side of the business, and in 1880, as a 
separate venture, he assumed control of the research 


View of Great Dover Street 
frontage of Dewrance & Co 
Works. The extensions are in 
the foreground, with the older 
buildings in the distance. 
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laboratory of Professor Barf, and in 1882 produced an 
aluminium ingot by the electrolysis method. In recogni- 
tion of his work—particularly as one of the leading 
engineer chemists/metallurgists in this country—he was 
awarded the K.B.E. in 1920, and the G.B.E. in 1928. 
In 1899 Sir John was elected a director and chairman of 
Babcock & Wilcox Limited, a position which he retained 
until 1937, when he retired from the chairmanship. When 
Sir John died during the autumn of 1937, he had com- 
pleted nearly 60 years’ proprietorship of the Dewrance 
organisation, during which time, under his guidance, the 
pioneer work of his father continued, and a number of 
improvements in the design of boiler mountings and steam 
fittings were introduced, such as renewable-seated valves, 
automatic valves in water-gauge arms, etc. Dewrance & 
Company were the first in this country to develop a glass- 
toughening process employed in the production of glass 
protectors for water-gauges and water-level indicators, 


and were also pioneers in the use of solid steel forgings 
for a wide range of valves and associated fittings. 

The change of the organisation from a private to a 
public company was unfortunately followed by the 
Second World War, during which time many of the new 
designs and techniques in the development stage were held 
in abeyance in order to deal with more urgent work. 
During the nights in August, 1940, more than 150 
incendiary bombs were dropped on the works but the 
firm’s own fire brigade dealt successfully with them, and 
no very serious fires resulted. During September, 1940, 
a heavy high explosive bomb fell and caused extensive 
damage—two machine shops being entirely destroyed. 
Upon the cessation of hostilities, the Dewrance Works 
soon returned to normal activities and in 1946 the firm 
introduced a new and unique design of parallel slide valve 
with internal pressure-held cover, which ultimately 
featured directly-deposited seats. The following years 
saw the introduction of the Dewrance-Yarway impulse 
steam trap, Dewrance-Yarway remote liquid level 
indicator, Dewrance-Yarway ‘ gun-pakt’ expansion joint 
and the range of Dewrance-Consolidated safety valves. 
Today, the company’s activities are directed in main- 
taining its position in the forefront of the design and 
production of a very extensive range of mountings for 
both conventional and nuclear power stations, pipeline 
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valves for steam plant and for industry generally, steam 
traps, pressure gauges, valve actuators, process control 
equipment, pneumatic safety relief valves and dura- 
gauges and pneumatic transmission systems for refineries 
and chemical plant. 

Anyone who is acquainted with modern steam generat- 
ing plant will appreciate the extent of the increasingly 
important part which valves, mountings and associated 
fittings play in the arrangement of such plant. The boiler 
turbine unit of today is, of course, provided with perhaps 
several hundred valves of many different sizes and for 
many varying duties, ranging from small drain valves, 
to the largest steam stop valves which may weigh upwards 
of 1}-tons. Furthermore, during the past two or three 
years, Operating pressures and temperatures of thermal 
power stations have been increasing rapidly and it is 
now becoming commonplace for boilers to be designed 
for pressures of 2,000 to 2,500 Ib./sq. in., and for tem- 

peratures of 1,060 deg. F. There is also steam 
plant now in operation at critical and above 
critical pressure, and thus important design 
and development work has been done by 
Dewrance & Company, in connection with the 
design and manufacture of valves and fittings 
for such boilers. Some of the stop-valves 
produced by the company for ammonia handling 
duty have a design pressure of 5,000 Ib./sq. in. 
at normal temperature. 


Fig. 2 (left). Castings and materials receiving bay in 


the new works. 


Fig. 3 (below). Modern machine-tool equipment in tool 
room (Shop No. 8) in new works. 
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Main Works 

In addition to the main works in London, Dewrance 
have two other works—a valve engineering works at Dum- 
barton in Dumbartonshire and a non-ferrous foundry at 
Hillington (Glasgow). For many years, approximately 50 
per cent. of the company’s production has been exported 
to all parts of the world. The London works are erected 
on the same site as the original works established by 
John Dewrance—these original works at their inception 
having a covered area of about 1,000 sq. ft., and employing 
some 30 people. Today, the site area of the London 
works is 2} acres, with a total floor area of 306,000 sq. ft., 
and providing employment for more than 1,100 employees, 
producing a large amount of equipment for the British 
Admiralty and for power station and industrial plants 
at home and overseas. 


Large vertical boring mill in Shop No. 
in new works 


Fig. 4 (above) 


Fig. S (right). Heavy machine-tool shop at ground- 


floor level in new works 


The works face on to Great Dover Street, 
and has frontages to Tabard Street (which is 
parallel to Great Dover Street), Becket Street 
and Blackhorse Court, running west and east 
respectively ; it is, in fact, an island site. The 
foundation stone of the new works extensions 
was laid by Mr. J. M. Storey, C.B.E. (the 
present managing director), in February, 1950, 
jointly with the oldest serving employee— 
W. English, who had completed 64 years of 
service. 

The extensions were built at the south- 
western end of the site facing Great Dover 
Street and the south-eastern portion of the 
site facing Tabard Street, with the return 
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frontage at the end of the building to Blackhorse Court. 
The heavy machine shops have been arranged at the 
south-western corner of the site. 

The main construction for the works extensions com- 
prises a full steel-framed building with special founda- 
tions necessary to meet the inherent difficulties of the site 
and subsoil in the immediate area. It was necessary to 
design the foundations to overcome various technical 
difficulties brought about by the fact that the new build- 
ings would be erected over one of the main L.C.C. 
sewers which pass under the particular area. The out- 
side elevations to the building are completed in faced 
brickwork consisting of Staffordshire blue bricks for 
bases, Dorking hand-made semi-purple facing bricks 
and Ibstock infillings. The stone dressings are carried 
out in reconstructed stone, the windows in modern 
design steel-casements, and the main entrance for the 
internal screen in the porticos constructed entirely in 
reinforced-concrete. On the second floor at the Black- 
horse Court end is accommodated the large main canteen, 
canteen kitchen, senior and junior staff dining-rooms and 
other facilities, together with an appreciable amount of 
technical office accommodation. All floors are served with 
modern lifts, where necessary of sufficient load-carrying 
capacity to cope with the industrial loads called for on the 
various production floors. The floors in the production 
areas are completely covered with heavy 4}-in. solid wood 
blocks, laid in the usual bitumen binding which gives the 
maximum amount of wear and the minimum amount of 
percussion against the risk of cracking castings, etc., 
if and when dropped on to the surface of the floor. 

Heating is provided on the high-pressure hot-water 
system from a central boiler-house, and tube and/or 
convectors plus unit-heaters are used in the various 
parts of the building where these particular requirements 
are called for. Lighting is on the high-frequency prin- 
ciple, laid out to give the maximum candle power per foot 
lighting. On the ground floor of the new works are the 
assembly, test, welding and drilling shops, the castings 
receiving bay, tool rooms and heavy machine shops. On 
the first floor are the milling machine shop, three light 
machine shops and the apprentice training school which 
also contains various light and medium size machine tools 
and other equipment. The second floor is allocated to 
the jig and tool drawing office, the cost office, various 
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other offices, and the process control instrument assembly 
shop, together with an extensive main drawing office, 
contracts offices and a special department for nuclear 
valve design work. The maintenance department is 
located on the ground floor in the old building, as is a 
recently-provided ‘‘ clean area’”’ for special nuclear valve 
assembly and testing. The administrative offices are also 
in the old buildings. 

All the machine shops are well-equipped with the most 
modern machine tool equipment—the light machine 
shop including Wickham multi-spindle automatic 
machines which are, of course, unit driven, and which 
completely machine components such as cap nuts, 
valve spindles, glands, gland nuts for bronze valves, and 
alloy discs and seating rings for the smaller size fittings. 
In this shop are also various Gildermeister ‘* chucking ”’ 
automatic machines of the four and six-spindle type used 
for the complete machining of bronze castings required 
for water-gauge arms, and stop valves of the smaller 
sizes. The heavy machine shop is also well equipped 
with modern machine tools, among which may be 
mentioned, Devlieg spiromatic jig mills which are 
used for the boring of actuator castings. 


Production 

Space limitations prevent us from making reference to 
more than a few examples of the extensive range of valves, 
etc., which we saw in production during our visit to the 
works, but some of the outstanding units should be re- 
ferred to. The standard range of Dewrance cast-iron, 
cast-steel and bronze parallel-slide valves for low and 
medium pressure services are for use with steam, water 
and oil installations, where unrestricted flow and com- 
parative ease of operation are required. The valve discs 
are held to the seats by a spring, and under working 
conditions the pressure ensures a fluid-tight joint between 
the down-stream disc and its seat. The sliding action of 
the discs over the seats in the operation of the valves, 
keeps the faces clean and free from foreign matter. 
The materials employed for the internal components 
have been selected for their resistance to wear and 
corrosion under the exacting conditions of modern steam 
plant. For cast-steel valves, the seat and disc faces are of 
‘**Endewrance ’’—a heat-resisting and non-corrodible alloy 
directly deposited upon the parent metal by a special manu- 
facturing technique. The bronze and cast-iron valves are 
fitted with renewable ‘‘ Endewrance ”’ alloy seat rings. 
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There are also Dewrance parallel slide valves with 
internal pressure-held cover, which eliminates the heavy 
cover flanges and bolting essential with valves of con- 
ventional design having pressure-resisting cover joints. 
The bore is of Venturi form, permitting smaller internal 
components and operating gear and less load on the 
handwheel. These features are of paramount importance 
when valves are to be power-operated, as smaller power 
units can be employed, and the operating gear is not 
disturbed when inspection of the internal components is 
necessary. This design of valve has been developed for 
steam pressures in excess of 900 lb./sq. in., the valves 
being made with “cast”? bodies and covers, or by 
fabrication. For valves to operate at pressures above 
1,500 lb./sq. in., pressure seat covers are provided. 


Fig. 7 (above). The Babcock boiler in the test shop. 
This boiler, which operates at a pressure of 2,000 Ib. /sq. in 
and 850 deg. F., provides steam for valve testing 


Fig. 6 (left). Body casting of a large steam strainer 
being machined on a horizontal boring mill. 
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In high-pressure/high temperature service, this range 
of valve is fitted with combined by-pass and relief 


valves, which automatically prevent accumulation of 


excess pressure due to re-evaporation of condensate in 
the central chamber of the main valve. 

In the test shop, a Babcock water-tube boiler was 
installed as long ago as 1933 for providing steam for the 
testi g of valves, etc. This boiler, designed to operate 
at pressures up to 2,000 Ib./sq. in. and at temperatures 
up to 850 deg. F., was, at the time of installation, the 
highest pressure boiler in the country. For producing 
steam at higher temperatures, a gas-fired superheater is 
available, and enables valves to be tested at temperatures 
up to 1,200 deg. F. 

Some years ago the company decided to rationalise 
their design of safety valves and after very careful investi- 
gation obtained a licence to manufacture the Consolidated 
Ashcroft safety valve. Thus, their standard high pressure 
high temperature safety valve today is known as the 
** Dewrance-Consolidated ”’ Maxiflow safety valve with 
Thermodise feature. This design is suitable for pres- 
sures up to 3,000 Ib./sq. in. and can be supplied in 


various sizes to meet all capacities. The seat is designed 


Fig. 8 (above). Batch of valves awaiting 
despatch to various C.E.G.B. power stations 
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the water level in the drum is reproduced in the body 
of the alarm. The operating mechanism is controlled 
by the displacement of solid discs, and under normal 
operating conditions the mechanism is in equilibrium 
with the lower disc entirely covered by water, and the 
upper disc suspended in the steam space above the water- 
level. In the event of the water-level rising and partly 
submerging the top disc, the balance of the mechanism 
is destroyed and the lower disc will pull the whistle 
valve off its seat and allow steam to reach the whistle 
and sound the alarm. Similarly, should the water-level 
fall, uncovering the lower disc, the resulting increase 
in weight of this disc will operate the whistle valve. Types 
are available for both shell-type and water-tube boilers 
The Dewrance-Yarway remote liquid-level indicator 
is another item for which the company is well known. 
This indicator registers the difference in head between a 
column of water, which varies with the water level to be 
indicated, and a constant head. These two heads are 
connected to opposite sides of a diaphragm, any movement 
of which is transmitted to a deflection plate carrying a 
permanent horseshoe-type magnet. The poles of the 
magnet straddle, but do not touch, a non-ferrous tube 
containing a spiral strip armature mounted on 
jewelled bearings. Slight movement of the 
magnet along the tube, in response to variation 
in water-level, causes amplified rotary move- 
ment of the armature and the attached counter- 
balanced pointer. The standard indicator can 
be supplied for boiler pressures up to 2,50 
Ib./sq. in., and it can be arranged for either 

wall or panel mounting. 

A product introduced in recent years is the 
Dewrance-Yarway impulse steam trap, which is 
small and light in weight, easily installed, and 
designed to remove condensate and air in- 
stantly. Types are available with or without 
strainer, and are suitable for pressures up to 
600 lb.'sq. in. and for temperatures up to 


DEWRANCE 


Fig. 9 (right). General view of the Dewrance 
works at Dumbarton, Scotland 


to make a joint below the inlet flange of the valve body 
and the boiler pad. The advantage of this is obvious, 
as it eliminates possible leakage taking place between the 
seat and the valve body. Other products for which the 
company are well known are the Dewrance external 
high and low water whistle alarm which is connected 
to the boiler drum by steam and water connections 
similar to the water gauges, and positioned so that 
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842 deg. F. A more rugged design combined with 
strainer is made for pressures up to 2,500 Ib./sq. in. 
and temperatures up to 1,050 deg. F. 

Reference should be made to the Dewrance-Croft 
valve-lapping machine which is devised for lapping in 
one operation (and without removing a valve from the 
system) both seat faces of parallel slide and wedge gate 
valves of any make. The standard lapping machines are 
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made in three sizes to cover a range of valves from }-in. 
to 14-in. seat bore inclusive. The driving mechanism is 
located on a supporting chassis and, in service, the unit is 
mounted on an adaptor plate clamped to the valve body 
cover flange. 

Other interesting products to be seen during our visit 
to the works were Dewrance cast alloys. These are the 
result of considerable research, carried out in conjunction 
with a special casting technique. High alloy castings 
can be produced suitable for the most severe and 
exacting operational conditions encountered in in- 
dustry. They are known under the trade name of 
‘*Endewrance”’ high alloy castings, and they provide 
longer service life under extreme conditions of heat, 
abrasion, corrosion and erosion, and can be supplied 
** as cast ’’ or machined to suit individual requirements. 
During our visit we were able to see some of the 
new developments recently introduced by the com- 
pany—for example, a new range of bronze valves 
and water-gauges, electrical sequential controllers 


Fig. 10 


Interior of main machine shop at the Dewrance works 
at Dumbarton 


which initially Dewrance have applied to the auto- 
matic operation of sootblowers on large boilers, 
and the latest design of Dewrance electrical valve actua- 
tors, which comprise a totally-enclosed motor-driven 
worm-gear unit having an integral screwed sleeve which 
is grease lubricated. The motor is normally couple to 
the output spindle through a spring loaded torque limiting 
clutch. This clutch is set at the works to give the required 
torque to satisfactorily operate the valve. Hand control 
is available through a spring-loaded handwheel which 
does not rotate during power operation and is pushed 
downwards to engage ; this action disengages the motor. 
The unit incorporates a torque-limiting device which 
also provides a “‘ notching ”’ action and when operating, 
imparts a high impact load to the valve spindle to clear 
any minor obstructions which may be met when traversing 
or when overcoming a tight gland or sticking of the valve 
seat facings. A further feature of the actuator is the 
floating output sleeve. The sleeve is so mounted that 
there is a small amount of vertical float which is opposed 
by a Belleville spring washer pack. The design allows 
such dead seating valves as globe and wedge pattern to 
be fully seated and additional load imparted before the 
tripping of the limit switch, to ensure the valve is shut 
tight. The actuator is designed for intermittent starting 
and stopping, or inching, and will withstand direct 
reversal without injury. An alternative design for the 
larger valves incorporates a spur drive. 

One of the latest developments, and one to which 
reference was made in the July issue of this journal, 
concerns Dewrance Microsen process control. This is 
an electronic device for controlling processes in the oil 
and petro-chemical industry. The Microsen Process 
Control was developed by Dewrance & Company’s 
American Associates—Manning, Maxwell & Moore, 
Inc., who earlier this year, sold out their interests to 
Robertshaw-Fulton Controls Company, whose intention 
it is to develop Microsen Process Control at their Anaheim 
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plant in California, and have arranged for Dewrance & 
Co. Ltd. to manufacture (under licence) in this country 
the complete range of Microsen Process Control equip- 
ment. Likewise, Dewrance are now, by arrangement 
with the Automatic Switch Company, of Florham Park, 
New Jersey, U.S.A., manufacturing and selling in this 
country, ASCO Packless Solenoid valves. These are 


being marketed under the name Dewrance ASCO. 


Dumbarton Works 

The Dewrance works at Dumbarton is of modern 
construction, and well-equipped with the latest type of 
machine tools. It is entirely self-contained with machine 
shops, tool room, hardening shop, maintenance and 
component stores. In the fitting and assembly shops, 
facilities exist for the hydraulic testing of valves at pres- 
sures up to 3,000 Ib./sq. in. and steam testing up to 
2,000 Ib./sq. in. and temperatures up to 950 deg. F. 
Approximately 500 employees are engaged at these 
works. 


Hillington Works 

The foundry is situated on the Hillington Industrial 
Estate, on the south side of Glasgow. The main plant is 
semi-mechanised and consists of an 8-ft. dia. sand mill, 
from which the sand is conveyed by endless belt to 
overhead hoppers over each moulding machine. After 
the moulds are stripped, the sand is automatically passed 
through a magnetic separator, screened and discharged 
into the mill with the necessary additions re-milled and 
returned to the hoppers over the moulding machines. 
Floor moulding is also carried out. For melting the 
various non-ferrous metals, electric rocking arc furnaces, 
oil-fired tilting-type furnaces and pit fires are employed, 
centrifugal casting machines being used for making seating 
rings and valve faces. The plant includes sections for 
core-making, pattern-making and fettling. A well laid 
out laboratory is also maintained for analysing raw 
materials and alloys used; it also exercises control over 
the melting temperatures and alloy mixtures, thus en- 
suring the production of sound castings. 





W. H. Allen Sons & Co. Ltd. have received an order for 
four Allen-Stoeckicht epicyclic gear units for motor-driven 
vertical circulating-water pumps for installation at Blyth ““ B”’ 
power station of the C.E.G.B. These units, which have been 
ordered by the main contractor, Gwynnes Pumps Limited 
are designed to transmit 3,250 h.p. continuously each. 
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New Italian Thermal Power Station 


greater part of the electricity generated in Italy 

was produced by hydro-electric power station 
plant. Since that time, however, the steady increase in 
the demand for power, plus the difficulties experienced 
in searching for new sources of water-power have caused 
the Italian electricity undertakings to utilise more thermal 
plants and to exploit all available sources of fuel in the 
country. The latest and largest thermal generating 
station to be built up to the present time is the Santa 
Barbara power station which has an installed generating 
capacity of 250-MW, and has recently been completed. 
The station is operated by Socicta Elettrica Selt-Valdarno 
and Societa Romana di Elettricita, and is fired by lignite 
obtained from the deposits of Castelnuovo dei Sabbioni 
and Allori in Valdarno, approximately 25 miles south of 
Florence, near to which centre, the site is situated. The 
entire station was designed by Brown Boveri and Com- 
pany, Baden, Switzerland, who also acted as main con- 
tractors. The German Babcock and Wilcox Co., Ober- 
hausen, were the principal sub-contractors for the boilers 
and associated equipment. 

Station output is derived from two 125-MW turbo- 
alternator sets, operating on the unit principle ; each 
turbine thus being supplied with steam from its own 
boiler unit. 

The lignite, which is excavated by open-cast mining 
methods, is brought to the nearby plant by a conveyor-belt 
system having a capacity of 500 tons/hr. Here, it is 
ground down to about 30 mm. (1.181 in.) and passed 
through a magnetic separator which removes any tramp 
iron which may be present. Since the lignite fuel cannot 
be classed as high-grade material, there was no justifi- 
cation for employing steam at very high temperature and 


| TP to the time of the end of the second world war, the 


pressure, although it was considered advisable to retain 
the advantages associated with reheating. 

For the full output of 125-MW the most important 
thermal data of the turbo-alternators are as follows :— 
steam pressure and temperature at the turbine-inlet 
10§ kg./sq. cm. (1,495 lb./sq. in.) and §40 deg. C. (1,004 
deg. F.); steam pressure at the outlet from the high- 
pressure cylinder 25 kg./sq. cm. (355 lb./sq. in.) ; steam 
pressure and temperature before the intermediate- 
pressure cylinder after reheat 22.4 kg./sq. cm. (319 Ib./sq. 
in.) and 540 deg. C. (1,004 deg. F.) ; steam pressure at the 
outlet from the low-pressure cylinder 0.067 kg./sq. cm. 
0.955 lb./sq. in.); temperature of the cooling water 
24 deg. C. (75 deg. F.); final feedwater temperature 
after heaters 222 deg. C. (432 deg. F.). 

The condensate recovered from the condenser is heated 
in six heat-exchangers, the first three of which are 
designed as surface heaters using steam bled from three 
points in the turbine L.p. cylinder. Steam from the i.p 
cylinder, mixed in two deaerating-heaters, heats the 
fourth-stage. Beneath each of the deaerating heaters there 
is a feedwater tank with a capacity of approximately 
1,000 gal., from which the feedwater is extracted under 
pressure, and at a temperature of about 143 deg. C. 
289 deg. F.) by the feed pumps. After passing through 
two further heaters the water is fed to the boiler at a 
pressure of 166 kg./sq. cm. (2,360 lb.'sq. in.). These two 
heaters are the fifth and sixth-stages in the feed heating 
system and are supplied with steam bled from two points 
in the outlet from the first two cylinders of the turbine. 

Included in the thermal arrangement are two by-pass 
systems. The first high-pressure by-pass connects the 
superheater direct with the reheater, thus by-passing the 
turbine h.p. cylinder, whilst the second, or low-pressure 


Fig. |. Exterior view of the 250-MW 

Santa Barbara power station in Italy 

in which the boilers are fired with 
lignite 
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by-pass leads from the reheater to the condenser, and thus 
by-passes the other two cylinders of the turbine. During 
** start-up,”’ particularly when the turbine is hot, or in the 
event of a sudden load discharge, as well as at relatively 
light-load, the turbine is incapable of handling all the 
steam generated by the boiler to which it is connected. 
The by-pass systems thus obviate the need to blow-off 
the excess steam into the atmosphere, and the h.p. by-pass 
also prevents the tubes of the reheater from attaining 
excessively high temperatures. 

The following table gives the guaranteed specific-heat 
consumption figures for each lignite fired unit as related 
to the electrical output, measured at the primary terminals 
of the step-up transformer, and allows for the deduction 
of power consumed by the various power station auxiliaries. 





Power-output measured at the 

primary terminals of the step-up | | | 

transformers (MW) 50 | 75 | 100 ms 

Heat consumption with cooling 

water at 24 deg. C. (75 2 deg. F ) | 

keal /kWh (B.Th.U. Unit) 2,800 2,700 2,5€0 | 2,620 
(11,100) | (10,700) | (10,230) | (10,400) 

Power consumed by auxiliaries | 

(Mw) | 

Power consumption of the aux- 

iliaries expressed as a percentage of 

generator output approx 


8.85 





The heat consumption of 2,580 kcal/kWh (10,400 
B.Th.U./Unit) at the most economical load corresponds 
to an overall efficiency for the plant of 334 per cent. and 
a fuel consumption per unit generated of roughly 1.43 kg. 

3.15 lb.) of lignite, having a lower calorific value of about 
1,800 kcal/kg. (3,240 B.Th.U. /Ib.). 

Each designed for a unit rating of 375 tons/hr. (827,00c 
lb./hr.), the boilers are of the radiant type, designed for 
natural-circulation and semi-outdoor installation. In 
order to provide Italian industry with a share in the supply. 
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of material for the Santa Barbara station, one of the boilers 
was built by the Societa Breda Elettromeccanica e 
Locomotive, Milan. Up to a height of 22 m. (72 ft.) 


the boilers are housed in a building, but above this height 
are exposed to the atmosphere, or, at most, are enclosed 
behind glass or asbestos sheeting. 
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Fig. 3 


Steam Generators 


Superheater 
Reheater 


Turbo-Alternator Set 


Cc 
D 
E 


F 
G 
H 


High-pressure cylinder 
Intermediate-pressure (high 
temperature) cylinder 
intermediate low-pressure 
cylinder 

Alternator 

H.P. by-pass regulating valve 
Drain from H.P. desuper- 
heater 

Pressure-reducing valve 
H.P. feedwater heater 





Steam-flow diagram for the station 


Condensate pump of H.P 
feedwater heater 

Boiler pump driven by 
electric motor 

Boiler pump driven by 
turbine 

Reserve boiler pump driven 
by electric motor 
Feedwate. tank 

Deaerator 

Condensate tank 
Low-pressure feedwater 
heater 

Condenser 

Main condensate pump 


Both boilers are also designed to burn heavy fuel-oil, 


and they were tested for acceptance at a pressure of 132 
kg./sq. cm. (1,880 Ib./sq. in.). 
the boiler drum is 125 kg./sq. cm. ( 
that at the superheater outlet is 110 kg./sq. cm. 


In service, the pressure in 
1,780 lb./sq. in.), while 


1,565 


Characteristic data of the fuels used are :— 


Lower calorific value (kcal kg.) 
(B.Th.U./Ib.) 





Ash content (per cent.) 
Water content (per cent.) 
Sulphur content (per cent.) 


Lignite H 
1,700 to 2,200 9,630 co 9,918 
(3,060 to 3,960) 
10 to 12 
50 to 60 _- 
-- 2.8 to 4.2 


eavy of 


(17,430 to 17,650) 
max. 0.5 





Fig. 2 


Turbine house interior showing one of the two 125-MW 
turbo-alternator sets 
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Ib./sq. in The temperature at the superheater and 
reheater outlets is §45 deg. C. (1,013 deg. F.) when burn- 
ing lignite, and 530 deg. C. (986 deg. F.) with heavy oil. 
At full load conditions, the temperature of the feedwater 
entering the boiler is 222 deg. C. (431 deg. F.). 

Each boiler is served by six lignite-mills, five of which 
are sufficient for normal operation; the sixth acts as 
standby, or for use should the lignite be of a lower 
calorific-value than that for which the station was planned. 
Twelve burners in the walls of the furnace supply the 
boiler when firing lignite. When operating on oil, 24 
steam-atomizing burners are provided. The boilers are 
fitted with automatic electric control. 

Running at 3,000 r.p.m., with live steam at 540 deg. C. 

1,004 deg. F.) and 105 kg./sq. cm. (1,495 lb./sq. in.) the 
three-cylinder turbines comprise :—a h.p. cylinder fed 
with live steam at high pressure and temperature from the 
superheater ; a first i.p. (or high-temperature) cylinder, 
which the reheated steam enters at a temperature of 
§40 deg. C. (1,004 deg. F.) and an average pressure of 
about 22 kg./sq. cm. (313 Ib./sq. in.); and an i.p./L.p 
cylinder which houses the true i.p. blading and two sets 
of Lp. blading in one casing. The 
steam from the i.p. section splits and 
enters the l.p. blading in two streams. 

The two L.p. outlet flanges are connected 


Fig. 4 (above). Surface condenser of a turbo- 
alternator set viewed from the water-iniet side 


Fig. 5 (above right) One of the boiler feed 


pumps 


Fig. 6 (right). Plant control room showing the 
desk and control panel for one boiler /turbine unit 
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to a single condenser. Each turbine has six bleed points 
from which steam is taken to heat three low-pressure 
heaters, one deaerating-mixing heater and two high- 
pressure heaters following the boiler feed pumps. 

In keeping with conventional Brown Boveri design, the 
turbines have reaction blading and a single double- 
rimmed impulse wheel. The rotors of the three sections 
of the turbine are rigidly coupled to each other and to the 
alternator. A thrust bearing on the shaft of the i.p. 
section takes up the residual axial-thrust which may be 
caused by the steam flow under certain load conditions, 
although steam flows through the blading in different 
axial directions. The turbine shaft is sealed by labyrinth- 
seals, fed with steam which is restored to the steam circuit 
as condensate after passing through a small condenser- 
deaerator. 

Two quick-acting main stop-valves on each turbine 
are actuated at start-up or shut-down, and shut auto- 
matically in the event of a sudden load throw-off. 
Regulating-valves control the supply of steam in accor- 
dance with the load, ana these are symmetrically arranged 
at the inlet to the h.p. cylinder, producing a uniform 
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temperature distribution during start-up, and when the 
load fluctuates suddenly. Two interceptor-valves regulate 
the flow of steam and throttle it according to the demand 
at the inlet to the l.p. cylinder after reheating. All the 
valves are of the single-seat variety with good sealing 
qualities. A governor and a system of hydraulically- 
operated servo-motors actuating the various valves 
regulate the turbine speed. 

Arranged at right-angles to the axis of the turbine, the 
condenser is rigidly connected to the exhaust flange of the 
l.p. cylinder, and spring-mounted on its foundations. 
The single-flow condensers. the tubes of which have a 
total cooling surface of roughly 6,500 sq. m. (70,000 sq. ft.), 
are built in two halves, enabling them to be cleaned while 
in service. Two vertical propeller-type pumps driven by 
motors rated at §30 kW at 6 kV supply the water for 
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cooling each condenser. The connecting-pipes between 
the pumps and condensers are very short, and are fitted 
with rubber expansion-joints. 

Each turbine drives a three-phase alternator rated at 
156.25-MVA (125-MW at 0.8 p.f.) cooled by hydrogen at 
a normal pressure of 1.6 kg. per sq. cm. (22.75 lb./sq. in.). 

Water for cooling the condenser and the other auxiliaries 
flows in a closed circuit, and is cooled in natural draught 
cooling towers. The make-up water required by the 
cooling circuit and for the thermal circuit, is treated 
chemically before being allowed to enter the particular 
circuits. 

Lignite ash and slag are collected, conveyed pneu- 
matically into an outside silo, and thence carried by 
special ropeway to a disposal tip, which is located in 
close proximity to the station. 





STRESS-RELIEVING BY RADIANT ELECTRIC HEATING 


Radiant electric heating for stress-relieving a large welded- 
steel structure has recently been successfully applied at the 
Erith Engineering Works of The General Electric Co. Ltd., 
to a bottom-half turbine exhaust casing of a 200-MW turbo- 
generator. G.E.C. is manufacturing two of these 200-MW 
machines for extensions to the Kincardine generating station 
of the South of Scotland Electricity Board. It was decided 
to fabricate the two bottom-half turbine exhaust casings for 
each of these machines as complete units and carry out the 
stress-relieving by electric heating. This was a departure 
from normal G.E.C. practice on large reheat turbo-generators. 
The exhaust casings have previously been made in sections 
which were stress-relieved in conventional furnaces before 
being bolted together to form a complete component. Each 
of the Kincardine casings weighs 47-tons, the overall dimen- 
sions being 21-ft. 3-in. by 17-ft. by 8-ft. 3-in. high. Due to 





Fig. |. Wiring up the radiant electric elements used to stress- 

relieve a bottom-half turbine exhaust casing of one of the 200-MW 

sets for Kincardine generating station. (Illustration by courtesy of 
The General Electric Co. Ltd.) 


the amount of metal and the complicated nature of the structure, 
calculations showed that it was necessary to use 68 single- 
phase radiant heating elements, each of 7}-kW rating. The 
positions of the heaters within the casing were carefully 
arranged to ensure even heating throughout the structure, 
and each heater could be individually controlled. The casing 
was placed on a firebrick base and most of the heating elements 
were suspended vertically inside, although a number were 
floor-mounted at pre-determined strategic points. After 
covering the open top with a }-in. thick steel plate, the whole 


structure was encased in thermal insulation to a depth of 6-in. 
Forty-two thermocouples disposed about the casing were 
connected to seven six-point graphic recorders for temperature 
measurements. It was thus possible to record average condi- 
tions in the whole casing during the heating operation and 
individual heaters were switched to maintain uniform heating. 
When the temperature reached 650 deg. C., the power input 
was reduced to keep the temperature constant while the casing 
‘“‘ soaked ’’ for three hours. At the end of this period, the 
heaters were ‘ switched-off’’ and the casing was allowed to 
cool to ambient temperature. The power supply for the pro- 
cess, totalling 510-kW, was taken from a 750-kVA transformer 
feeding a busbar system at 400-V through a 1,000 A switch- 
fuse. Although in this instance the heaters were controlled 
manually, the arrangement is well suited for automatic control. 
For manufacturers dealing with large welded-steel structures 
which need stress-relieving, the radiant electric method has a 
number of inherent advantages. Not least of these is that the 
operation can be carried out in the manufacturer’s works, or 
elsewhere, irrespective of any limitations imposed by size or 
availability of an existing furnace installation. Backed by 
many years’ experience of electric heating in many other 
fields, G.E.C. is now able to offer advice and to supply the 
necessary electric equipment to manufacturers wishing to 
carry out similar large-scale stress-relieving processes. 





POWER STATION SWITCHGEAR 

A book of some 105 pages, has recently been published by 
the Switchgear Department of the English Electric Co. Ltd., 
at East Lancashire Road, Liverpool, 10, giving extensive 
information concerning auxiliary switchgear practice in British 
thermal power stations. The information comprises a useful 
survey of the change of auxiliary system practice with the 
increase in size of turbo-alternator units, and shows examples 
of modern switchgear practice for moderately-rated stations, 
as well as larger units. The introduction to the book deals with 
the various aspects of power station operation, site conditions, 
boiler fuel and draught, and boiler firing techniques. The 
first chapter, on auxiliary system design, deals with various 
forms of auxiliary supplies available, and factors influencing 
the choice of the supply source and voltage, voltage rating, 
switchgear current ratings, motor starting, boiler feed pump 
drives, and emergency standby plant. The next chapter gives 
various examples of auxiliary systems for turbo-alternator sets 
of capacities ranging from 20 to 550-MW, and this is followed 
by a section dealing with the selection of auxiliary switchgear. 
The final chapters are devoted to the questions of system 
protection and controls and alarms. The book is well illustrated, 
with some 85 line and half-tone illustrations, including eight 
pull-out line diagrams, which illustrate auxiliary systems and 
switchgear layout. Finally, the appendices include the deri- 
vation of formula for calculating the minimum reactance of a 
transformer which will permit a motor to start with a given 
voltage regulation. At the end of the book there is an impressive 
list of power stations in this country and overseas, at which 
“‘ English Electric’’ air-break switchgear is installed, or on 
order at the end of 1959. 
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Super-Critical Plant 


for Drakelow ‘C’ Power Station 


HE Central Electricity Generating Board has 
announced its intention to place contracts worth 
about {15-million for two large supercritical- 

pressure generating units to be installed at Drakelow-“‘ C”’ 
power station, near Burton-on-Trent. Since steam 
generation will be at pressures above the supercritical 
condition (3,206-lb./sq. in.) absolute, 705 deg. F. at 
which water passes directly into superheated steam with 
zero latent heat of evaporation and no change in density, 
the boiler requires no steam drum. One boiler will be 
built by Babcock and Wilcox Limited, Renfrew, and the 
other by International Combustion Limited, Derby, 
and the turbo-alternators by Associated Electrical 
Industries (Manchester) Limited, and the English Electric 
Co. Ltd., Stafford, respectively. Each generating unit 
will have an output of 375-MW from a single-shaft 
machine. Steam conditions for both turbines are 3,500 
Ib./sq. in. gauge at the turbine stop-valve and 1,100 deg. F. 
The steam, after partial expansion, will pass through the 
boiler again, and will be reheated to 1,050 deg. F., before 
re-entering the turbine for expansion to vacuum. These 
steam conditions show a marked advance on the present 
conditions of 2,300 to 2,4c0-lb./sq. in. gauge at 1,050 
deg. F., used for the large generating sets now being 
built and commissioned. Although the cost of the units 
is slightly higher than that of similar size sub-critical 
units, they will generate electricity at a lower cost which 
will counterbalance the extra capital charges. Each boiler 
will burn about 150-tons of pulverised-fuel per hour, the 
coal being obtained from the adjacent East Midlands coal- 
field. ‘The Babcock and Wilcox boiler, scheduled for 
commissioning in 1965, will be a forced-flow, ‘* once- 
through ” unit having no steam-drum—the water being 
heated and evaporated, and the steam superheated, in a 
boiler. The boiler will supply 2,500,000 lb. steam per 
hour to a 375-MW turbo-alternator at a pressure of 3,650- 
Ib./sq. in. gauge and a temperature of 1,110 deg. F., a 
high proportion of the steam being returned to the boiler, 
after partial expansion in the turbine, for reheat to a 
temperature of 1,055 deg. F. at a pressure of 713-Ib./sq. in. 
gauge. Fuel will be fed to the boiler through large- 
capacity, ball-type, pulverising mills of a new design 
developed by the company. 

Operating at the same steam conditions, the boiler to 
be supplied by International Combustion Limited, is a 
“once-through’’ unit designed in Great Britain in 
collaboration with Sulzer Brothers, Winterthur (Switzer- 
land), and Combustion Engineering Inc., U.S.A. Tan- 
gential-firing will be adopted, the streams of coal and air 
being directed to an imaginary circle in the centre of the 
fully-cooled combustion chamber by burners in the 
corners and taking their supply from Lopulco p.f. mills. 
Allowance will be made for one mill to be available at all 
times to meet any maintenance requirements. Fully- 
automatic control of the unit will be provided both for 
the feed water, steam temperature, reheat temperature 
and by-pass system. 


Generating sets 

The A.E.I. turbine will be of four-cylinder tandem- 
compound design. The high-pressure and intermediate 
cylinders will be single-flow, and the two low-pressure 
cylinders will be double-flow, exhausting to twin con- 
derisers. Double casing will be employed in the h.p. and 
i.p. cylinders. The rotors, all of mono-bloc construction, 
will be solid-coupled. Turbine bearings will comprise 
six spherically-seated journal bearings, and one separate 
thrust bearing in the intermediate pedestal. The turbine 
will be direct-coupled to the generator, rotating at 3,000 
r.p.m. Eight-stage feed-heating will provide a final feed- 
water temperature of 505 5 deg. F. 

The turbine will incorporate the A.E.I.-Baumann multi- 
exhaust system in which a proportion of the steam leaving 
the penultimate blades is deflected to the exhaust casing 
This system provides an exhaust area that will enable the 
last blade length to be reduced to 29}-in. on a mean 
diameter of 83-in. The blade tip speed that will result 
from this arrangement will mean that stresses will not 
significantly exceed those in machines now in service. 
Austenitic materials will be used in the high-temperature 
parts of the turbine. The generator will incorporate 
hydrogen-cooling and direct water-cooling of the stator 
winding. The stator will be of cage-core design to 
permit shipment in two parts. Operation will be 
assisted by turbovisory gear incorporating static systems. 
In addition to the turbine-generator, A.E.1. is supplying 
twin-condensers, feedheaters and boiler feed-pumps. 
The feed-heating system will have eight bled-steam stages 
and the condensers will have double plate construction 
to prevent contamination of the condensate with cooling 
water. 

The English Electric set will comprise a multi-cylinder 
3,000 r.p.m. reheat turbine with quadruple exhaust 
arranged as a tandem compound unit coupled to a hydro- 
gen / water-cooled alternator with direct-cooled conductors 
Solid couplings will be employed between rotors, and 
each shaft will be mounted on two main bearings to 
simplify assembly and maintenance of the machine. 
Automatic shaft gland packing will be incorporated 

The vacuum at maximum and continuous ratings will 
be 28.7in. Hg. (Bar. 30 in.). To meet the specified 
supercritical pressure and temperature requirements, 
the h.p. cylinder will have a double casing arrangement 
over the first stages, with the expanded steam passing 
over the outside of the inner casing to pass through the 
remaining stages. Well-proved ferritic materials are 
used in these casings, and stress levels are such as to 
keep creep deformation well within permissible limits. 
Castings will be used for the steam chests and cylinders 
as they provide a more uniform thickness of material 
and corresponding thermal response, thus avoiding 
transient distortion associated with temperature changes. 

The intermediate pressure cylinder will have a partial 
double-casing construction similar to the high-pressure 
cylinder. The quadruple-flow low-pressure cylinder 
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will be arranged in two double-flow low-pressure casings 
exhausting to one of the two condensers forming the twin 
condenser unit. In the case of the low-pressure cylinders 
ample area will be provided in the flows, as each employs 
a last blade of 36-in. effective length on a mean diameter of 
100-in. The condensing plant will comprise twin-shell 
condensers which employ double plate construction to 
prevent contamination of the condensate by the cooling- 
water, the space between the tube-plates being sealed by 
condensate under pressure. 

The alternator is to be direct-cooled, and have water- 
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cooled stator conductors and a hydrogen-cooled rotor, 
the rated gas pressure being 45 lb./sq. in. gauge. With a 
maximum continuous rating of 375-MW, the running 
speed will be 3,000 r.p.m., and the power factor 0.85. 

The feed-heating system will have eight bled-steam 
stages. The low-pressure heaters will be on the suction 
side of the booster feed-pump and the high-pressure 
heaters interposed between the booster feed-pumps and 
the main boiler feed-pump. The contract also includes 
a main boiler feed pump driven by an auxiliary steam 
turbine. 





British Coal Utilisation Research Association 


The Annual Report of the British Coal Utilisation 
Research Association for 1959 has recently been issued 
and gives details of the Association’s activities during the 
year. During the period under review, increased emphasis 
has been placed on objectives directed towards improving 
the coal industry’s competitive position in fuel utilisation. 
These have included the development of equipment and 
techniques making for the more efficient use of coal, both 
industrially and domestically, and research leading to the 
lessening of atmospheric pollution resulting from the 
emission of grit, dust, smoke, or sulphur from coal- 
burning equipment. During the year, researches were 
initiated into the mechanical handling of coal and ash, 
with the object of developing more fully, automatic 
operation of boiler plant. It has been confirmed, by tests 
carried out with a model bunker and an experimental 
bucket conveyor, that the presence of very fine particles 
and the high moisture content associated with them, are 
mainly responsible for inspecting flow, and that their 
removal effects a considerable improvement. 

Studies of heat transfer to the furnace tubes of shell- 
type boilers have been continued on a model furnace tube 
plant, and the results compared with measurements 
made on the Association’s Economic type boiler, at 
Leatherhead. The boiler has also been used for investi- 
gations into the effects of stoker length on _ the 
efficiency load characteristics, and for experiments into 
the effects of distribution of undergrate air, using a 
system of fixed vertical baffles. In a study of grit emission, 
it was found that avoiding overloading and keeping 
excess air to a minimum were of importance in mini- 
mising emission. Further research on full-scale water- 
tube boiler plant has confirmed that corrosion is reduced 
by maintaining low free-oxygen levels in the boiler 
flue gases. 

A small automatic chain-grate stoker being developed 
for central heating of large buildings, has been extensively 
tested at Leatherhead. A modified version of the control 
system enables coals of differing characteristics to be 
used, and satisfactory burning at a rate as low as 1/20th 
of full load can be achieved when required. Combustion 
efficiencies in excess of 75 per cent. are attained over the 
whole range of burning rates with negligible emission of 
smoke, dust or grit. A stoker with the complete control 
system has been installed in a 1.§ million B.Th.U./hour 
boiler in a block of local authority flats in London for 


testing purposes. Two further projects which are 
concerned with the promotion of clean air have been 
started. Under a contract placed by the D.S.I.R. on 
behalf of the Ministry of Housing and Local Government, 
data is to be produced on the domestic emission of smoke 
from a range of fuels, and investigations are to be carried 
out on the release of sulphur from domestic appliances 
under an arrangement with the Ministry of Power. 

It is notable that some special items of member service— 
always an important feature of the association’s work—are 
described. Most of the items listed arose due to the 
association having acquired specialised knowledge or 
skill in the course of carrying out research work. Refer- 
ence is also made in the report to work carried out on the 
improved utilisation of producer-gas in furnaces ; 
research into gasification of low-grade coal (under a 
contract with the Ministry of Power); basic studies of 
the primary products of the thermal decomposition of 
coal, and the mode of combination of hydrogen and 
oxygen in the coal molecule ; the structure and reactivity 
of graphite used in moderators for nuclear reactors 
under an arrangement with the U.K. Atomic Energy 
Authority); and the production from coal and the 
possible future uses of chloro-fluorocarbons. 

The report contains abstracts of 49 reports and pub- 
lished papers, and lists the personnel of the association’s 
committees, the membership and the research staff, and 
concludes with a copy of the balance sheet and accounts. 
The total income for 1959 was £426,750. Conies of the 
report, price 10s., may be obtan:d from the Liaison 
and Publications Officer, B.C.U.R.A., Randalls Road, 
Leatherhead, Surrey. 





A general agreement for the manufacture of Boby water- 
treatment plant in the Benelux countries and the rest of Europe, 
excluding Scandinavia and Italy, has been signed between 
N. V. Bronswerk, Amersfoort, Holland, and William Boby & 
Co. Ltd., water treatment engineers, Rickmansworth, Herts. 
The agreement contains provisions for the British and Dutch 
firms to collaborate in the design and manufacture of all 
types of electrodialysis plant. Electrodialysis, in basic terms, 
removes salts and other elements from liquors by an electric 
cell process. William Boby & Co. Ltd. pioneered development 
of this system. A Boby stack at Tobruk produces §§ tons 

12,000 gal.) of fresh water daily from a brackish well supply ; 
mobile units have been ordered for the armed forces and there 
is great interest in the possibility of recovering precious metals 
by the Boby process from trade effluents, such as in electro- 
plating. 





New dew-point meter for flue 


A dew-point meter for flue gases, 
developed by Measuring Instruments 
(Pullin) Limited, in conjunction with 
the British Coal Utilisation Research 
Association, is already in widespread 
use at various power stations of the 
Central Electricity Generating Board, 
by several oil companies, and by 
numerous major industrial concerns 
in Britain. Now, it is being supplied 
to a large number of overseas firms 
who find it unique for measuring the 
sulphur content in the outlet gases of 
coal-fired boilers. Among the over- 
seas orders for the dew-point meter 
recently filled by M.I.P. are those 
from Edisonvolta, Barletta and the 
Institudo Breda in Italy; the City 
of Singapore; the TATA group in 
North India; Electricite de France ; 
Kemoservis, Yugoslavia; and Angtek- 
niska, Sweden. The instrument 
consists of a detector element, the 
surface temperature of which is 
controlled by a blast of compressed- 
air, and in which is flush-mounted 
a thermocouple-electrode. The de- 
tector is mounted on a probe for 
insertion into the flue-gas stream 
at a temperature not exceeding 700 
deg. F. (over a temperature range 
from ambient to 700 deg. F.). By 
electrical conductivity, a sensitive 
microammeter detects and measures 
the acid condensed out, at or below 
the dewpoint temperature of the gases 
under examination. 
Instruments (Pullin 
Works, Winchester 
London, W.3. 


Measuring 
Limited, Electrin 
Street, Acton, 


New constant-flow valve 

A new constant-flow valve has 
been introduced by Black Automatic 
Controls Limited, Corsham, Wilts. (a 
member of the Elliott-Automation 
Group), which, the makers claim, 
automatically maintains a constant 
rate of fluid flow irrespective of 
variations in the supply or delivery 
pressures. Designed in the first place 
to control the flow of fuel oil and 
creosote pitch to open-hearth and 
other oil-fired furnaces, it may be 
readily used with all kinds of oil- 
burning appliances, where a constant 
flow rate is essential, and with most 
other liquids. Where problems of 
corrosion arise, the simplicity of the 
design enables all parts in contact 
with the liquid to be constructed of 
stainless-steel or other corrosion- 
resistant materials. The valve is 


self-actuated, and consists of a cylin- 
drical chamber with a freely moving, 
spring-loaded piston to which is 
fitted a form of sleeve valve. Liquid 
enters at the inlet port, and flows 
inside the valve sleeve’ through a 
series of ports of which the area is 
varied as the piston slides up or down. 
It then passes through the by-pass 
pipe, which carries a fixed orifice, and 


Fig The Black 
(Black Automatic 


constant-flow valve 
Controls Limited.) 


A constant- 


thence to the outlet port 
pressure drop is maintained across the 
orifice by the action of the spring- 


loaded piston which slides up or 
down in the cylinder as the supply 
pressure decreases or increases and 
opens or closes the ports of the 
sleeve valve. Thus, any change in 
the pressure causes the piston to 
attain a new equilibrium position and 
restores the differential across the 
orifice to its original value. The rate 
of flow which the valve is set to con- 
trol is determined by the relative 
positions of the valve sleeve and piston 
assembly. The sleeve may be shifted 
manually by means of a handwheel, or 
remotely by a piston or diaphragm 
operator, or by means of a small 
electric motor. The constant-flow 
valve may thus be readily used in 
combustion control systems for oil- 
fired boilers, for temperature control 
of furnaces using oil as the heating 
medium, or for many other processes 
involving the control of cooling or 
heating fluids. The Black constant- 
flow valve is manufactured in two 
standard sizes—the larger has a 


maximum capacity of 600 gal./hr. 
with intermediate ranges from 100 
gal./hr. upwards, while the smaller 
model has a maximum capacity of 
120 gal./hr. and a minimum range of 
§ gal. /hr. Black Automatic Controls 
Limited, Corsham, Wilts 


New type flexible coupling 

R. & J. Dick Limited, power trans- 
mission engineers, have introduced a 
new and exclusive type of flexible 
coupling which will provide depend- 
ible power and withstand all types 
of misalignment and end float. The 
coupling, which is known as Quadri- 
flex, was announced at the firm’s 
group conference in Glasgow recently, 
and was described as one of the out- 
standing advances in power trans- 
mission. It has exceptional torsional 
flexibility—15 at peak torque com- 
pared to 1 to 3 for other types— 
and the ability to absorb vibration 
and shock, thus resulting in smoother 
operation for both driver and driven 
equipment. A Quadriflex coupling 
is simple in design, consisting of two 
flanges and a _ two-piece flexible 
rubber sleeve. The teeth of the 
sleeve halves lock into the teeth of the 
flanges without clamps or screws, 
and tighten under torque to provide 
smooth transmission of power. The 
coupling is easily installed, and is 
unaffected by abrasives dirt or mois- 
ture. There is no metal to metal 
contact, and the absence of wear 
eliminates the need for lubrication 
or maintenance. Operation is noise- 
less. As the name implies, the 
Quadriflex is designed to provide all 
the four degrees of flexibility, angular 
misalignment up to 1 , parallel mis- 
alignment up to , in. (depending 
upon shaft size), free end float up to 
Lin. (depending upon coupling size) 
and torsional load (vibrating, uneven 
and shock). No destructive over- 
hung loads are placed upon the 
driving or driven shafts, thus assuring 
longer bearing and shaft life. Angular 
or parallel misalignment does not 
generate unbalance or pulsations, for 
with Quadrifiex couplings all the 
flexing takes place within the rubber 
sleeve. The couplings are designed 
to provide maximum operating safety. 
External finish is smooth, and there 
are no protruding nuts or bolts to 
cause injury or catch on to clothing. 
The rubber sleeve acts as an electrical 
insulator between the driver and the 
driven unit. Alignment can be 
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NOW-a 375 MW 
Super-critical boiler unit 


Operating Pressure 
3,650 p.s.1.g. 
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Final steam pressure: SUPEAMEATER 
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Final steam temperature : 
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INTERNATIONAL COMBUSTION—SULZER MONOTUBE STEAM GENERATOR 


This unit has been selected by the Central Electricity Generating 
Board for installation at Drakelow ‘C’ Power Station. The design is 
based on extensive research and development to meet the stringent 
operating conditions with maximum reliability and efficiency. 
International Combustion Limited and Sulzer Bros. are proud to be 
associated with this further stage in the Central Electricity Generating 
Boards’ development programme, involving boiler units to operate 
above the ‘critical’ pressure of 3,206 p.s.i.a. 


INTERNATIONAL COMBUSTION LIMITED 


NINETEEN WOBURN PLACE, LONDON, WCI TELEPHONE: TERMINUS 2833 Ss 


WORKS, DERBY Gy 
Member of Atomic Power Construction Limited 


One of the British Nuclear Energy Groups 
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checked with a straight-edge placed 
across the outside of the precision 
machined flanges. A retaining ring 
is supplied for high-speed operation. 
(A. & JF. Dick Limted, Greenhead 
Works, Glasgow, S.E.) 


New type 715 flow indicators 
Rotameter Manufacturing Co. Ltd. 
have recently introduced a new 
(“* Type 715°’) range of small flow 
indicators for panel mounting. These 
instruments are of non-ferrous con- 
struction (brass and light alloy) and 
are intended for use with air and 
non-corrosive gases. The maximum 
working pressure is 100 Ib./sq. in. 
The majority of requirements are 
met by a metering element calibrated 
for air at atmospheric conditions with 
a scale marked at 1, 2 and 3 cu. ft./hr. 
only, but tubes and floats calibrated 
for other gases or different flow rates 


Fig. 2. Back view of Rotameter ** Type715D"’ 
flow indicator. (Rotameter Manufacturing 
Co. Ltd.) 


can be supplied. For ease of identifi- 
cation on a panel, a short legend can 
be engraved on the bezel, thus 
dispensing with separate name-plates. 
Included in the range are four models 
known as the “‘ Type 715A,” “‘ B,” 
*C,” and ““D”; the last mentioned 
as shown in Fig. 2) is interesting 
in that it is used with a differential 
pressure regulator, and is suitable for 
applications such as liquid level 
measurement in which supply and 
delivery pressures are both subject 
to variation. The differential pressure 
regulator Fig. 2) maintains a 
constant pressure difference across 
the valve and the flow indicator, the 
arrangement being in effect a flow 
regulator. (Rotameter Manufacturing 
Co. Ltd., 330, Purley Way, Croydon, 
Surrey. 


Oil valve for pressure-jet burners 

Honeywell Controls Ltd. have 
introduced a delayed-action solenoid 
valve for controlling the oil supply 
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on all forms of pressure-jet burners. 
The V4o0o1A valve has been specially- 
developed to eliminate the carbon 
deposits which normally collect on the 
burner nozzle and other parts of the 
combustion chamber each time the 
burner is fired. The soot deposits 
represent unburnt fuel and the 
deposit is usually due to the fact that 
fuel is pumped through the burner 
when the burner fan is not operating 
at full speed. The V4oo1A delayed- 
action oil valve incorporates a delay 
mechanism which allows the burner 
fan to reach full speed before fuel is 
injected into the burner. The results 
of this are threefold :—soot and 
carbon deposits are eliminated ; there 
is no wastage of unburnt or partly 
burnt fuel ; and the resulting cleanli- 
ness in the combustion chamber 
ensures complete burner operation. 
Honeywell Controls Ltd., Ruislip Road 
East, Greenford, Middlesex. 


Permutit water demineraliser 
The Mark 6- portable ‘* Demin- 
rolit ’”’ designed and manufactured by 
the Permutit Company Ltd., can 
convert up to 12 gallons hourly of 
clean cold water into demineralised 
water having a conductivity of less 
than 1.0 reciprocal megohm per 


Fig. 3. The Permutit Mark 6 portable 
** Deminrolit.”’ (The Permutit Co. Ltd.) 


centimetre : the quality of water 
produced by the unit conforms to 
the ‘* Purified Water” standard of 
the British Pharmacopoeia, 1958. 
The new portable ‘“‘ Deminrolit ”’ is a 
mixed-bed ion exchanger. The ion 
exchange materials used are ‘‘ Zeo- 
Karb 225” and ‘* De-Acidite FF ” : 


these are manufactured by Permutit 
at their Chemical Production Division 
in South Wales, the unit being 
designed for simple and reliable 
regeneration on the spot. A con- 
ductivity tester is fitted which con- 
tinuously monitors treated - water 
quality. Constructed as a free- 
standing unit of robust, non-corrodible 

construction throughout, the Mark 6 

Portable ‘‘ Deminrolit”’ is suitable 

for workshop as well as laboratory 

conditions. No expensive plumbing 
is necessary, the unit being simply 
connected by flexible hose. The 

Mark 6 Portable **‘ Deminrolit ”’ is an 

addition to the already widely-used 

range of Portable ‘‘ Deminrolit”’ 

Units. For greater outputs of very 

pure water, the Permutit Company is, 

of course, well known for the design 
and manufacture of industrial plants 
for dealing with practically any 
quantity of water for a wide variety 
of requirements. (The Permutit Co 

Ltd., Permutit House, Gunnersbury 

Avenue, W.4. 

Evershed servo motors for in- 
dustrial control systems 
The Evershed range of 

motors—already widely used 

variety of precision-control appli- 
cations—is being extended further 

into the industrial control field, e.g. 

machine-tool control. The following 

frame sizes are being introduced, and 
sample motors will shortly be avail- 

able. 1) Type FAO—s-in. d.c 

servo-motor, nominal }j-h.p. (2 

Type FAV—size 45 d.c. servo-motor, 

nominal 1/6th h.p. (3) Type FAY— 

size 4§ a.c. servo-motor, nominal 
1/roth h.p. FAO and FAY types will 
be in production by the end of this 
year, while the RAV unit giving an 
improved servo performance over 
type FAO is scheduled for production 
during 1961. Both size 45 units 

(types FAY and FAV) will have 

identical fixing dimensions, and will 

conform to International size 45 

frame. All units are totally-enclosed 

and designed for long life, and for the 
reliability demanded from industrial 
control equipment. The dynamically- 
balanced rotor (or armature) is 
mounted in lubricated ball-bearings. 

Brief technical data are given below for 

type FAY and FAO motors, data for 

FAV motor are not yet available. The 

nominal rating conditions are : FAO 

—both fields at balance, armature 

current limited to the specified value 

by a suitable network. FAY— 
reference phase only energised. The 
motors will be available with the 
following alternative windings : FAO 

—armatures : 220-v. 5 amp. and 

110 v. 10 amp. with fields : 80, 200, 

500 and 800 mA. FAY—Reference 


servo 
in a 





Engineering and Boiler House Review, September, 1960 


phase : II§ Vv. or 230 Vv. 50/60 c/s and 
control phase : I15§ v., 230 or §00 Vv. 
50/60 c/s (centre tap available). Both 
units FAY and FAO will also be 
available with integrally - mounted 
tacho-generator, and a_ hysteresis 
version of FAY motor will be avail- 
able, having approximate output of 
1§th h.p. at 3,000 r.p.m. when 
operated from 50 c’s supply. (Ever- 
shed & Vignoles Ltd., Acton Lane, W.4. 


New regulator for 
boiler installations 
Teddington Industrial Equipment 

Ltd. have introduced the “‘ YK” 

furnace pressure regulator to operate 

in conjunction with damper motors 
and thus regulate induced and forced- 
draught fan-dampers in response to 


industrial 


variations 1m furnace pressure. Nor- 
mally supplied complete with the 
Teddington “‘ZB”’ model damper- 
motor, it is claimed the YK (Fig. 4 
is a simple and effective combustion- 
control link incorporating the ad- 
vantages of an adjustable differential 
control point and response rate, which 
can be selected to maintain close 
control under variable conditions. 
The instrument is calibrated in three 
ranges, 1.€. O to 1.5; 0.7§ to 

0.75, Oo to 1.6 in. W.G., and 
employs a diaphragm-operated float- 
ing change-over contact which can be 
used for the on/off control of one or 
two motors as required. Minimum 
differential is 0.25 in. W.G. adjustable 
to a maximum of 0.20 in. W.G., and 
response rate variable from 0.75 
sec. to 10 sec. Movement of the 
YK diaphragm in response to small 
changes in furnace pressure will 
actuate the associated damper motor, 
thus opening or closing the dampers 
to restore the desired depression 
across the combustion chamber. The 
contact arm returns to the mid-off 
position when this satisfactory con- 
dition is reached and the dampers 
remain stationary until a further 
pressure change occurs. (Teddington 
Industrial Equipment Ltd., Sunbury- 
on-Thames, Middlesex. 


High-temperature refractory 
mortar 

A new all-purpose bonding and 
surfacing mortar, *“‘ Amberset,” de- 
signed to prolong the life of refractory 
brickwork, and for use at tempera- 
tures up to 1,650 deg. C., has been 
developed by Amber Chemical Co. 
Ltd. Amberset is an air-setting 
mortar which satisfies the require- 
ments of super-duty class refrac- 
toriness, and at the same time 
is claimed to provide a bond stronger 
than the brick itself. It is resistant 
to thermal shock and has good expan- 
sive characteristics, enabling the joint 
to withstand stresses due to thermal 
expansion and contraction. Thus, 
brickwork bonded with Amberset 
forms a solid unit, air-tight and gas- 
Fig. 4 (left). The 
Teddington ‘‘ YK”’ 
furnace pressure 
regulator. (Tedding- 
ton Industrial Equip- 

ment Limited.) 


Fig. 5 (right). Slot- 
ting of Kincardine 
rotor forging prior to 
fitting of windings. 
(General Electric Co. 
Ltd.) 
tugnt. 
Amberset makes possible the use of 
extremely thin joints; this, in con- 
junction with the high bond strength, 
is an important factor in prolonging 
the life of refractories. Because of its 
smooth workability, Amberset can be 
readily applied as an impervious sur- 
face coating, thus further increasing 
the durability of the _ refractory. 


Amberset is suitable for all types of 


industrial and marine boilers, heat- 
treatment furnaces, kilns, water-gas 
producing plants, and similar appli- 
cations. It is supplied ready for use 
in 28lb., 56lb. and 1 cwt. drums 
Results of modulus of rupture tests to 
ASTM C-198 C-133 are as follows :— 


Modulus of 
rupture 
(lb. $q. in.) 
1,300-1,350 
I,300-1,350 
1,200-1,250 
800-850 
1,0§0-I,I1CO 
1,050-1,100 
1,550-1,600 
I,700-1,800 


Temp. 
deg. C. 
Dry 
110 
55° 
850 
1,100 
1,250 
1,450 
1,600 


As stated above, this high-temperature 
refractory mortar is manufactured by 
The Amber Chemical Co. Ltd., 11a, 
Albermarle Street, London, W.1. 


The very fine particle size of 
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Manufacture of alternator rotors 

for 200-MW sets 

Manufacture of the two 200-MW 
turbo-generators which the General 
Electric Co. Ltd. is supplying for 
installation in the South of Scotland 
Electricity Board’s Kincardine Gener- 
ating Station is well under way. The 
alternators are being built at the 
Witton Works of the G.E.C.’s En- 
gineering Group, and the accompany- 
ing illustration shows the slotting of 
the rotor forging. When completed, 
the alternators will have water-cooled 
stator windings and direct hydrogen- 
cooled rotor windings. The hydrogen 
gas pressure is to be §0 Ib./sq. in. The 
turbines for these two 200-MW sets 
will receive steam from Babcock 
reheat unit boilers, each of 1,400,000 
lb./hr. capacity. Turbine stop-valve 


steam conditions will be 2,350-lb./sq. 
in., and 1,050-deg. F., with reheating 
to 1,000-deg. F. These generating 
sets are the largest so far ordered for 
a Scottish power station. The 
consulting engineers are Messrs. 
Kennedy and Donkin. (The General 
Electric Co. Ltd., of England, Erith, 
Kent.) 


Lightweight condenser tube 

cleaner 

A completely new, lightweight 
condenser tube cleaner (model CC- 
425), designed for use in small, 
lightly-scaled tubes up to 1-in. diam. 
is now available from the Airetool 
Manufacturing Co. This new con- 
denser cleaner which weighs only 
44-lb., is designed for one-man 
operation to quickly clean even the 
smallest condenser tubes. The 





300 


powerful Airetool air motor operates 
at 90 lIb./sq. in. at a speed of 2,200 
r.p.m., and the balanced design, 
coupled with a pistol grip handle, 
ensures fast, easy operation. A 
built-in flushing system on the CC-425, 
controlled by a brass thumb-valve, 
keeps the drill-head cool and removes 
cuttings. A wide variety of cleaning 
heads is available for this tool. (The 
Airetool Manufacturing Company, 328, 
South Center Street, Springfield, Ohio.) 
Electronic self-balancing indi- 

cator type W18 

The Bailey Electronic self-balancing 
8-in. edgewise indicator is designed 
to operate with input signals from 
thermocouples, resistance elements, or 
tele-coils. When the instrument is 
used in conjunction with a Bailey 
switchbox, multipoint indication can 
be obtained. Depending upon the 
type of measuring element used, a 
Wheatstone bridge, inductance bridge 
or potentiometer circuit forms the 
input to the servo system. The 
measuring element is part of the 
bridge network. When a change in 
the quantity being measured occurs, 
the effect on the element disturbs the 
bridge balance. The out-of-balance 
signal, after detection and amplifi- 
cation, is used to drive a two-phase 
servo-motor which restores balance 
to the bridge network. The indicator 
pointer is fixed directly to the slide- 
wire shaft, thus indicating the angular 


position of the shaft, and hence the 
state of the variable quantity, without 
lost motion. The servo motor, its 
gearbox, damping device and slide- 
wire are completely sealed in a 
die-cast case which is filled with 
constant viscosity silicone oil. This 
ensures critical damping of the motor 
and very low wear rates on the 
moving parts at all temperatures. 
Electrical connections to the motor 
and slide-wire are made via ceramic 
feed-through insulators. The servo- 
amplifier is a four-stage high gain 
unit, so designed that all thermionic 
valves, and the amplifier gain control, 
are readily accessible. Electrical 
connections to the remainder of the 
servo system are made by plugs and 
sockets to allow easy maintenance. 
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When the instrument is used in 
conjunction with thermocouples, a 
transistorised d.c./a.c. converter and 
a neon-stabilised reference voltage 
are used. These are mounted in a 
small case, separate from the indicator, 
and connected by cable. (Batley 
Meters and Controls Ltd., Purley Way, 
Croydon. 


New “Power Vane” compressor 
A new oil-flooded rotary ‘* Power 
Vane ”’ compressor of 260 cu. ft./min. 
at 100 Ib./sq. in. capacity has been 
introduced by the Consolidated Pneu- 
matic Tool Co. Ltd. This new 
compressor has been introduced to 
meet the demand for a unit between 
the existing sizes of 210 and 365 
cu. ft./min., and uses the ‘‘ Power 
Vane ”’ principle in which an eccentric 
rotor, equipped with sliding vanes, is 
employed to compress air in a 
cylindrical chamber into which oil is 
pumped as a fine spray, the oil 
serving to lubricate and seal clearances 
and to cool the air at the time of 
compression. The 260-RO-2 is a 
two-stage ‘“‘in line” compressor, 
powered through a safety friction 
drive by a six-cylinder Leyland 
U.E. 375 diesel engine. Full 
positive alignment of this 
engine and the first-stage 
compression casing is made 
by a tandem piece which 
supports the casing, and 


Fig. 6 (left). Bailey 
electronic self- 
balancing 8-in 
edgewise indi- 
cator (Bailey 
Meters & Controls 
Limited.) 
Fig. 7 (right). The 
Scott-Wemco 
torque-flow pump 
George Scott & 
Son (London) 
Limited 


is bolted to the engine flywheel 
housing, an interstage tandem piece 
mounting the second-stage. The 
rear end of the second-stage casing 
is closed by the oil pump housing and 
cover, a head plate enclosing the front 
end. To prevent loss of oil and to 
protect the shaft bearings from dirt, 
2 rotary shaft seal is located at the 
drive end of the compressor. Both 


first and second-stage casings are of 


the same diameter, the second-stage 
casing being of shorter length. Each 
encloses a vane-type rotor which 
carries eight blades of non-metallic 
composition, the rotors being mounted 
on shim-adjusted tapered roller bear- 
ings at each end, thus enabling 
positive rotor positioning between 
casing head-plates. The direct- 


injection four-stroke six-cylinder Ley- 
land U.E. 375 diesel engine which 
powers the compressor is water- 
cooled and is of the overhead valve 
type. The continuous 12 hr. rating 
of the engine for this duty, at a 
governed speed of 1,800 r.p.m., is 
82 b.h.p. The cylinder bore is 4.1 in., 
and the piston stroke is 4.75 in. The 
compression ratio is 16 to 1. The 
cylinders and crankcase are of cast- 
iron integral construction with dry, 
cast-iron liners and the balanced 
alloy-steel crankshaft has nitrided 
surfaces. The governor is a Simms 
mechanical all-speed type, fitted in- 
tegrally with the injection pump, this 
being an enclosed camshaft type with 
positive drive from the timing gears 
(Consolidated Pneumatic Tool Co. Ltd., 
232, Dawes Road, S.W.6. 


Scott-Wemco torque-flow pump 

The Balfour Group of Companies 
have recently introduced a new 
Scott-Wemco torque-flow pump 
Fig. 7), which they claim represents 
a big advance in pumping techniques, 
with a new principle of construction 
The principle is claimed to be simple, 
but highly effective. A recessed 
impeller, located completely out of 


the flow pattern, imparts a swirling 
action to the material in transit, 
causing suction and discharge to 
become one continuous open passage 
from inlet to exit flanges. Particles 
and solids are drawn into the swirling 
vortex and discharged with a centri- 
fugal sweep from the open chamber. 
The pump is said to give trouble-free 
performances on a wide range of 
materials ; sludges and slurries of 
high solids content, tough abrasives, 
soft, sticky or fibrous materials can 
all be handled swiftly and efficiently. 
It can also deal with comparatively 
fragile substances, there being no 
violent directional changes or confined 
passages in the flow area. A vital 
feature of the new pump is the 
minimum maintenance said to be 
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involved. Field tests have already 
covered a very wide range of appli- 
cations, including the pumping of 
effluents containing rags, ropes, hair, 
rubber, wire and stone. The makers 
claim that this type of material can 
be handled without blockage and the 
pump will continue to work for long 
periods without the necessity of 
stripping down for cleaning. The 


simplicity of the pump’s construction 
is said to allow for quick and easy 
dismantling and replacement if neces- 
sary. Paper and wood-pulp, crushed 
bones and shredded hides for the 
gelatine industry ; coal-slurries, sand, 
gravel, and minerals, all in the form 
of suspensions, can, it is claimed, be 
handled with equal facility. An 
important feature is in the handling of 


301 


crystalline slurries where there is little 
or no degradation of the crystals, 
since the impeller seldom touches the 
material being pumped. The makers 
claim that the absence of stoppages 
due to choking and clogging ensures 
that no costly standby and stand- 
down times are involved. [George 
Scott & Son (London) Ltd., Levenbank, 
Leven, Fife, Scotland. 





The electrical precipitator division of 
Simon-Carves Ltd., has been trans- 
ferred to Birmingham, the address being 
Simon - Carves Ltd., George Street 
Parade, Birmingham, 3. This move has 
been undertaken to concentrate in one 
place, activities of Simon Engineering 
in precipitation work. Lodge-Cottrell 
already operate from this Birmingham 
address, and the integration and closer 
co-operation should prove of great 
benefit to clients. Simon-Carves Ltd 
and Lodge-Cottrell Ltd., will offer in 
the future, the same range of designs 
and services as they have in the past. 


* * * 


The Drayton Regulator & Instru- 
ment Co. Ltd., announce that they 
have succeeded in obtaining an additional 
55,000 sq. ft. of factory space in West 
Drayton. Following the removal of 
S. C. Johnson & Son Ltd. (Johnson’s 
Wax), to their new establishment at 
Frimley Green, Surrey, the Drayton 
Regulator & Instrument Co. Ltd., will 
take over their Bridge Works towards 
the end of the year. The premises are 
favourably situated in relation to the 
main offices and works of the Drayton 
Regulator & Instrument Co. Ltd., and 
will give the much-needed room for 
the continuing expansion of the Company 
and its subsidiaries 


* . . 


** Hydraulic Oils’’ is the title of a 
74-page handbook just published by 
Wakefield-Dick Industrial Oils Ltd., 
a member of the Castrol Group of 
Companies. This book, which contains 
50 illustrations, will be a useful addition 
to the bookshelf of any engineer con- 
cerned with the design, installation, 
operation or maintenance of hydraulic 
equipment. Students, too, should find 
the many graphs and formulae extremely 
helpful. ‘ Hydraulic Oil’’ includes 
chapters on fundamental hydraulic prin- 
ciples ; hydraulic systems, pumps and 
components; and hydraulic fluids 
Copies of ‘* Hydraulic Oils ”’ are available 
to readers of this journal, free on request 
to Wakefield-Dick Industrial Oils Ltd., 
Castrol House, Marylebone Road, Lon- 
don, N.W.1. 


* * - 


W. H. Allen Sons & Co. Ltd., 
announce that they have received an 
order for two Allen-Stoeckicht epicyclic 
gear units for motor-driven horizontal 
boiler feed pumps, for installation in 
Thorpe Marsh power station of the 
Central Electricity Generating Board. 
These units, ordered by G. & J. Weir 
Ltd., of Glasgow, are designed to 
transmit 8,200 h.p. continuously each 
and increase the motor speed of 990 
r.p.m. to the pump speed of 4,500 r.p.m. 


Babcock & Wilcox Limited have 
recently issued three new publications 
viz:—No. 1695 ** Integral-Furnace 
Boiler (Type FP No. 1720, “* Bab- 
cock Type ‘B’ Rotary Feeder,’’ and 
No. 1730—* Babcock Hyjector.’’ The 
Babcock Type FP _Integral-Furnace 
Boiler is a compact modern water-tube 
boiler with quick steaming characteristics, 
and high availability. It is designed for 
installation in industrial plant, and for 
the smaller power stations, and is avail- 
able in a range of sizes for evaporative 
capacities of from 30,000 to 80,000 Ib. hr 
at pressures up to 800-lb. sq. in. and 
steam temperatures up to 700 deg. F., 
or 850 deg. F., depending on the firing 
pressure and other conditions. The 
Babcock Type “B’”’ range of rotary 
feeders are used to control the discharge 
rates of fine or granular free-flowing 
dry, solid materials from overhead 
storage-bins or collecting-hoppers. These 
feeders are available in five different 
sizes. The Babcock Hyjector is a jet 
pump designed to pump a mixture of 
solids and water through a transporting 
pipeline. Solids are transported by 
means of a jet of high-pressure water 
which issues from a converging nozzle at 
high-velocity, entrains and mixes with 
the solids, and discharges through a 
diverging throat. The Hyjector can be 
supplied in four sizes 

* . os 

A new fuel-oil investigation unit has 
been put into operation by Mobil Oil 
Company, for use in support of its 
fuel-oil distributors, Charrington, 
Gardner, Locket & Co. Ltd., and 
Associated Coal and Wharf Com- 
panies. The purpose of the new vehicle 
is to visit customers’ plant throughout 
the country—either at the request of 
customers or field staff, and to carry 
out analysis on fuel-oil in storage and 
tests on boilers and other oil-burning 
appliances to help solve problems relating 
to atmospheric pollution or the operating 
efficiency of the unit. Workshop facili- 
ties are provided for fitting or mainten- 
ance work. The vehicle consists of a 
self-contained laboratory with its own 
generator, water supplies and appro- 
priate test equipment, on a Ford Thames 
Trader chassis. It was built by Baird & 
Tatlock. 

* * * 

A Production Engineering Department 
has been formed at the Newhouse 
Lanarkshire) factory of Honeywell 
Controls Ltd., for planning and launch- 
ing new devices and improving pro- 
duction techniques. Mr. A. Gordon, 
B.Sc., A.M.1I.Prod.E., has been appointed 
manager of the department. In addition, 
Mr. J. Hughes, B.Sc., has been appointed 
quality manager at these works, 


Associated Electrical Industries 
Limited (Heavy Plant Division), has 
received an order from Samuel Fox and 
Co. Ltd., to supply a d.c. motor of 
5,000 h.p., together with auxiliary drives, 
for a new 40-in. reversing billet mill 
at the company’s Stocksbridge works. 
The mill motor will be supplied from a 
mercury-arc converter installation which 
has already successfully undergone ex- 
tensive trials in a similar mill at the same 
works. The converter consists of 10 
grid-controlled pumpless steel tank units 
connected to give a 12-phase output of 
4,000-kW. A fast pneumatic switch in 
the armature circuit caters for the 
reversal of motor torque and allows 
regenerated power to be accepted back 
into the a.c. supply system, through the 
converter. Static amplifiers, sequence 
control system and supervisory and 
alarm equipment will be mounted in 
cubicles adjacent to the rectifier units 
on a gallery overlooking the motor room. 
A closed-loop system of speed control 
will incorporate over-riding limitation 


of current, voltage, and acceleration. 
* +. * 


William Boby & Co. Ltd. have been 
awarded a contract valued at £5,691 by 
the South of Scotland Electricity Board 
for the demineralisation plant for Brae- 
head Power Station. 

* . . 

The AEI Midland Regional office 
in Birmingham has been moved from 
its addresses in John Bright Street and 
Hospital Street to the following single 
address :—Associated Electrical Indus- 
tries Ltd., Gloucester House, 65, Small- 
brook, Ringway, Birmingham, §, tele- 
phone Nos.: Midland 6335, and Midland 
95SI- 

. * . 

Morgan’ Refractories Limited, 
Neston, Cheshire (a member of the 
Morgan Crucible group of companies) 
has recently supplied a _ substantial 
quantity of MR2 super-duty firebricks 
to line part of the stack of an Australian 
blast furnace. The order is being 
shipped to The Broken Hill Proprietary 
Co. Ltd., and is worth approximately 
£25,000. This is believed to be the first 
time that a bulk order for super-duty 
firebricks for a blast-furnace lining has 
been ordered for such an installation — 
the lower section of the stack of No. 1 
blast-furnace at Newcastle, New South 
Wales, at its next relining. The New- 
castle blast-furnaces each produce some 
2} million tons of iron before the stack 
lining needs complete renewal. With the 
introduction of high sinter burdens caus- 
ing more rapid wear of the stack lining, 
it is expected that tonnages can be main- 
tained by the use of these MR2 super- 
duty bricks in the lower stack lining. 





For the 
prevention of corrosion in 


condensate systems 


HAGAFILM 


In space heaters, process heaters, evaporators 
and condensate lines Hagafilm formsa 
non-wettable film that protects vital surfaces 
from corrosion and improves heat transfer. 
Hagafilm has for long been used in 

America with striking results. 

Now in the United Kingdom it is showing the same 
efficiency, and reducing maintenance and 
replacement costs considerably. 

Albright & Wilson advice and technical service 
on the use of Hagafilm in the solving of water 


treatment problems is freely available. 











For controlling corrosion 
and preventing hard water scale formation 
in water heating and cooling systems 


CALGON’ 


For small installations—MICROMET * 


Threshold treatment with Albright & Wilson's 

Calgon (glassy sodium metaphosphate) has been firmly 
established as a reliable method of controlling 
corrosion and preventing hard water scale. Threshold 
Treatment is applied by adding a few parts per million 
of Calgon to the water used in heat exchangers, 
condensers and cooling systems. 


For preventing scale deposits in high and 
low pressure boilers 


PHOSPHATE CONDITIONING 


Phosphate conditioning of boiler water is well 
established as the most satisfactory method of 
preventing scale deposits in all types of boilers. 
Scale cannot form when a reserve of phosphate is 
present in boiler water. Phosphate conditioning is 
indispensable at high pressures, and leads to such 
improvements at low pressures that it is generally 
preferred to other treatments. 


Ask your supplier 

of boiler conditioning chemicals 
how little you would have to pay 
to be sure your boiler 

is scale free ali the time 


ALBRIGHT & WILSON (Mfg) LTD 


Water Treatment Department 


1 KNIGHTSBRIDGE GREEN’ LONDON: SW1 
TELEPHONE: KENSINGTON %422 


the answers to water treatment problems 





Boilers undergo 24-hour 

vigil 

At the Scatterwood Steam 
Plant of the Los Angeles 
Water and Power Deprt., 
operators are maintaining a constant 
watch on the burner flames inside 
the boiler furnaces from a remote 
control room. During “ start-up,” 
the operator gets a clear view of 
all 16 burners in each unit. He can 
see if each burner lights up correctly, 
and can also check for blocked burner 
tips. Cracks developing in burner 
brackets or back burning areas in the 
wind-box during operation, can be 
easily viewed and located for servicing. 
The system used comprises four 
Kin-Tel Vidican cameras, mounted 
outside the boilers, directly opposite 
to the burners. There is a dividing 
wall in the boiler furnace, two cameras 
are therefore used for each boiler. An 
air-cooled window in the boiler wall 
serves as the viewing port, and each 
camera transmits a picture to a 
monitor located in the control room 
of the remote firing station. At one 
glance the operator can see 32 
burners and immediately determine 
any operational faults, the cameras 
having special filters to detect both 
oil and gas flames. Operators at the 
Scatterwood 
the monitors can effect any change in 
fuel supply in two or three minutes— 


a job which formerly took a full half 


hour. Power, Vol. 


page 198.) 


104, No. 6, 


Pneumatic transmission simpli- 
fies plant pressures measure- 
ment 
When Philadelphia Electric Com- 

pany added a new 185-MW unit at 

their Schuylkill Power Station, they 
chose pneumatic transmission. sys- 
tems to indicate plant operating 
pressures both locally and on the 
centralised control panel. In all, 
there are 21 such systems, each 
comprising an indicating pneumatic 
transmitter, connected to a panel- 
mounted dial indicator. Put into 
operation about 18 months ago, the 
new Unit 1 replaced three older 

units installed in 1911 and 1913, 

bringing the station’s total generating 

capacity to 325-MW. In the older 
units, the practice of pressure 
measurement was to pipe the pressure 


Plant with the aid of 
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Abridgments of recent articles in the colonial and foreign 
technical press, concerning design and progress in the 
technique of steam generation and power plant equipment 


directly to panel-mounted gauges in 
the control room, and to have a 
second, locally-mounted gauge, con- 
nected in parallel, as a guide to the 
operators. In the new unit, the 
pneumatic transmission systems use 
only low-pressure air (3 to 15 lb. 
$q. in.) to transmit and indicate the 
pressures in the control room. Thus 
they keep system pressures, some as 
high as 3,000 lIb./sq. in., out of the 
control room, where leaks or ruptures 
could be harmful. In addition, the 
transmission systems eliminate rela- 
tively costly runs of high-pressure 
piping. Dial indicator on the pres- 
sure transmitter replaces the duplicate, 
separate gauge used formerly. Pres- 
sure from the equipment or line is 
piped to the locally-mounted trans- 
mitter, which contains a Type-316 
stainless-steel, Bourdon tube, spring 
element. Through suitable linkage, 
the Bourdon tube moves the indicating 
pointer on the transmitter’s 3}-in. 
dial. Tube movement is also con- 
verted into a pneumatic output pres- 
sure, which is proportional to the 
pressure. The pneumatic signal is 
piped some §0 to 15§0-ft. to the re- 
ceiver gauge mounted on the panel- 
board. The pneumatic receiver has a 
Ni-Span C (alloy) diaphragm spring 
element which converts the pneu- 
matic signal into a dial indication of 
the measured pressure. Accuracy 
of such readings is stated to be better 
than the station’s required accuracy 
of within 0.5 per cent. of full scale. 
Dial sizes of the receivers used are 
34, 44 and 6-in. (Power Engineering, 
Vol. 64, No. §, p. 63. 


Unique Industrial Soot-Blower 

Installation 

Dual-motor drive permitted the 
lance of a long retractable soot-blower 
to be oscillated, rather than rotated as 
in normal practice, and resulted in 
better boiler cleaning, the elimination 
of difficult maintenance problems, and 
the avoidance of costly boiler outages 
at the plant of Hertford Fibres Co., 
Rocky Hill, Connecticut, U.S.A. The 
boiler in question, one of four, is 


Pre 


yyy, 


70 


manufactured by Combus- 
tion Engineering, and is 
fired by ‘“‘ Bunker-C”’ oil. 
It delivers steam to the tur- 
bine throttle at 400 Ib. /sq. in. 
and 600 deg. F. Maximum contin- 
uous rating of this boiler is 40,000 lb. 
hr. with peaks up to 47,000 Ib./hr. 
Except for annual inspection, oper- 
ation is continuous, with no seasonal 
variations in load. The conventional 
rotary soot-blower originally installed, 
and used successfully for a number 
of years for cleaning the tube banks 
above the burners, eventually burned 


Fig. | Diagram 
showing position of 
oscillating soot-blow- 
er in boiler at Rocky 
Hill plant, U.S.A. 
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out, and the hangers and bearings 
were also destroyed. The danger of 
deposits fouling the boiler tubes 
made shut-down imperative, and it 
was found that replacing the original 
soot-blower would take some con- 
siderable time, and would result in 
the remaining boilers being overloaded 
for longer than was advisable. To 
avoid similar costly outages in the 
future, a study was made of other 
possible methods of cleaning this 
section of the boiler. It was decided 
to install a long retractable type 
soot-blower, which would eliminate 
hangers and bearings, and would 
ensure that the lance was outside the 
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high temperature zone except while 
blowing soot, at which time it would 
be cooled by the blowing medium. 
A Vulcan T-25-E long retractable 
soot-blower with dual-water electric 
drive made by Blaw-Knox Co., 
Copes-Vulcan Division, Erie, Penna., 
was installed approximately 2 ft. 
below the tube bank, 3 ft. 6 in. below 
the site of the original soot-blower. 
This location was selected to minimise 
the impingment of the steam, which 
is reduced to approximately 100 
Ib./sq. in. on the tubes. Due to the 
soot-blower being lower than origin- 
ally, it was now much closer to the 
burners, and it was obvious that 
normal 360 rotation of the lance 
could result in the flame being 
quenched by the blowing steam. The 
lance was, therefore, arranged to 
oscillate through 165 
rotating. In this way all blowing 
steam was directed upward against 
the surfaces to be cleaned, and none 
down towards the burners. This was 
accomplished by installing a limit- 
switch in the power supply to the 
motor that would normally have 
rotated the lance. Since 165° oscil- 
lation resulted in more concentrated 
and, therefore, more effective use of 
the blowing steam, it was found that 
soot need only be blown once during 
every 24 hours. With the original 
rotary unit, soot had been blown on 
average once every shift. The new 
unit has now been in operation for 
over two years and a visual check at 
the time of an annual inspection 
showed no noticable effect on tiles, 
baffles, or tubes. During this two 
year period, the Vulcan soot blower 
had required only such routine main- 
tenenace as lubrication, and in- 
spection of valves, wiring and moving 
parts. (Power Engineering, Vol. 64, 
No. 6, pages 88-89. 


First U.S. geothermal power plant 

The first U.S. geothermal plant 
situated in the area of The Geysers, 
California, is expected to go into 
operation very shortly. The hot 
springs were first discovered in 1847, 
and in 1955 the Magma Power Co. 
obtained a lease of 3,200 acres. In 
collaboration with the Thermal Power 
Co., several wells were drilled with 
depths ranging from 523 ft. to 
1,404 ft. and steam was produced at 
500 ft. to 700 ft. Various tests were 
then carried out and it was agreed to 
build the Geysers Power Plant. It is 
estimated that the steam supply will 
last longer than is needed to make the 
new plant economically successful. 
Tests showed that, as the steam-well 
flow increases, the pressure decreases, 
and a certain combination of flow 
and pressure produces maximum 
power. With this in mind, it was 


instead of 


decided to run the first unit at a 
pressure of 100 Ib./sq. in. g. The 
turbine is designed to exhaust to a 
barometric condenser into which 
water is injected to condense the 
steam. The mixture collects in a hot 
well and is then pumped to an 
induced-draught cooling tower, in 
which most of the condensate evapor- 
ates, the remainder collecting as cool 
water in the tower basin, to be used 
as a source of injection-water for the 
condenser. The presence in the steam 
of gases which were unable to be 
condensed, made large gas-ejecting 
equipment necessary. Of the 240,000 
lb./hr. steam in-put to the plant, the 
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1 lb./sq. in.; both condensers are 
clad internally with stainless-steel 
which is also used for the gas ejectors 
and condenser internals. The circu- 
lating-water pumps are of the “ ver- 
tical turbine’ type. The condenser 
supply pump draws from the cold- 
well and has a capacity of 11,600 
gal./min. at 29 ft. head, while the 
full-size cooling-tower supply pump 
draws from the hot-well and has a 
capacity of 12,300 gal./min. at §0 ft. 
head. The plant has been designed 
to operate automatically without atten- 
dance. If faulty operating conditions, 
endangering the unit, should arise, the 
unit will automatically close down 
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Fig. 2. Heat balance 
of The Geysers geo- 
thermal power plant. 
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first-stage jet uses 5,300 lb. hr., and 
the second-stage jet 4,900 lb./per hr. 
The cooling-towers are of standard 
induced-draught designed with three 
cells, designed to cool 12,000 gal. /min. 
from 120 deg. F. to 80 deg. F. The 
use of plastic and stainless-steel will 
give the towers a resistance against 
the corrosive effects of the water. 
Cast iron column anchors are 
Heresite-coated and the tower basins 
are of re-inforced concrete coated 
with coal tar. The turbine is one 
which was originally installed else- 
where in 1924, when it was a nine- 
stage 1,800 r.p.m. unit. This has now 
been re-built to operate with saturated 
steam at a pressure of 100 Ib. /sq. in. g. 
The control valves have been replaced 
by two butterfly valves 6 in. and 10 in. 
in size. The first three stages have 
been removed, and the remaining six 
diaphragms were replaced as it was 
thought that hydrogen sulphide in 
the steam might deteriorate the 
copper brazing. By maintaining the 
back pressure in the turbine at 
2 lb./sq. in. the machine generates 
twice the power of an atmospheric- 
exhaust unit. A mixture of gases 
and motive steam passes into the 
after-condenser and the cooling water 
and condensate of the after-condenser 
drains into the hot well. The inter- 
condenser operates at 6 lb./sq. in. 
pressure and the after-condenser at 


and send an alarm signal to the 
Fulton substation, some 10 miles 
away. Abnormal conditions that do 
not endanger the unit send a different 
alarm signal, am area engineer can 
then investigate and correct the 
condition. Manual starting can also 
be used and thus avoid the expense 
of automatic starting equipment. 
Agreement reached between the 
Pacific Gas and Electric Co., and the 
Thermal and Magma companies pro- 
vides for a second turbine, when and 
if additional steam becomes available. 
Work on the second unit will not 
commence until the first unit enters 
service. (Power, Vol. 104, No. 7, 
pages 80-82.) 


Supercritical pressure plant for 

power company in U.S.A. 

A significant event in power gener- 
ation occurred recently when the 
Cleveland Electric Illuminating Com- 
pany first began generating with its 
Avon No. 8 Unit. It has the distinc- 
tion of being the third in the United 
States to employ a_ super-critical 
steam pressure, which is a significant 
step forward in the improvement of 
fuel consumption. Until recently, a 
nominal steam pressure of 2,400 
Ib./sq. in. was considered the maxi- 
mum feasible, owing to the densities 
between steam and water at higher 
pressures being too small to permit 
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proper operation of a conventional 
type of steam generator. Employing 
the Monotube principle instead of 
the conventional drum-type boiler, 
the Cleveland Electric Illuminating 
Company chose 3,500 Ib./sq. in. and 
1,100 deg. F. respectively as super- 
heater outlet pressure and temperature 
—re-heating to 1,050 deg. F. In the 
Monotube type of boiler, each super- 
heater is generally connected to its 
respective water-heating tube so that 
feedwater entering the boiler remains 
in the same tube circuit until it leaves 
as steam at the desired pressure and 
temperature. As there is no heat 
of vapourisation above critical 
pressure, the transition from water to 
steam takes place as soon as the fluid 
temperature exceeds 705 deg. F. In 
order to establish a flow of superheated 
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steam to start the turbine, water is 
pumped through the entire tube 
circuit whilst the unit is being 
started. To prevent any damage to 
the turbine which would arise if 
water were passed through it, Sulzer 
valves are employed to by-pass the 
fluid from the boiler to the by-pass 
separator, where steam is separated 
from water, the water going direct 
to the condenser, and the steam after 
passing through the re-heater also 
goes to the condenser. The boiler out- 
let steam pressure is regulated by con- 
trolling the inlet water pressure to the 
boiler. Variable speed-pumps dis- 
charge 1,715,000 Ib./hr. of water, at 
4,500 lb./sq. in. through extraction 
heaters into a 12} in. O.D. by 9g in. 
I.D. carbon-steel header. The header 
has four outlets, each with a regulating 


valve which control the flow to each 
of the four sections of the boiler. The 
flow to each of the sections must be 
controlled to suit the heat absorption 
of its particular tubes. Steam at 
3,775 lb./sq. in. and 1,100 deg. F. is 
transported through eight 6} in. O.D. 
by 4 in. I.D. stainless-steel pipes 
each 300 ft. long, to the Sulzer stop 
and by-pass valves, and from there to 
a 16 in. O.D. by 1o LD. mixing 
header also of stainless-steel. Another 
interesting fact in connection with 
this plant is that there is approxi- 
mately 135,000 ft. of instrument and 
control piping. It is anticipated 
that the furnace of this large super- 
critical unit will consume fuel at the 
rate of 0.7 lb. of coal per unit gener- 
ated. (Power Engineering, Vol. 64, 
No. 7, pp. §1-53.) 





It is with regret that we record the 
death, on August 7th in hospital at 
Carlisle, after a long illness, of Mr. 
H. G. Davey, O.B.E., M.Sc., special 
adviser to the managing director of the 
Production Group, United Kingdom 
Atomic Energy Authority. Mr avey, 
who was §2 years of age, was a chemist 
by training, a graduate of University 
College, Cardiff. He was a Fellow of the 
Royal Institute of Chemistry, and a 
member of the Institution of Chemical 
Engineers. During the war, Mr. Davey 
was with the Ministry of Supply, 
becoming manager of the Drigg (West 
Cumberland) Royal Ordnance factory. 
After superintending its construction, he 
became the first general manager of the 
Windscale Atomic Energy factory, and 
later was closely associated with the 
construction of the first large production 
reactors in this country, the first highly 
novel and successful chemical separation 
plant for the production of plutonium, 
and the construction and bringing into 
operation of the first nuclear power 
station—Calder Hall. In 1955, he was 
appointed works general manager of the 
Atomic Energy Authority’s Northern 
Group factories, which included the 
Windscale, Calder Hall and Chaplecross 
establishments. He was promoted to his 
position as special adviser, some two 
years ago 

. . 

This year, Davenport Engineering 
Co. Ltd., celebrates 50 years of existence 
and to mark the occasion the company 
has issued an illustrated and descriptive 
brochure showing how the company has 
grown and how the water cooling plant 
which it manufactures has developed in 
size and design, from the small cooling 
units of 50 years ago, for dealing with 
water from condensing reciprocating 
mill engines, to the large units required 
for modern power stations of today. 

* * * 


Keith Blackman Ltd. have now 
made considerable progress with their 
very large order from Courtaulds Ltd., 
for ventilating and air-conditioning equip- 
ment which forms part of the contract 
obtained by Courtaulds for the supply 
of man-made fibre plants to the U.S.S.R 
The order includes high-efficiency fans, 
heaters, air-washers and filters 


The National Coal Board have 
issued an illustrated booklet on the 
subject of modernising hand-fired boilers. 
The booklet explains that the temporary 
exemption certificates issued under the 
Clean Air Act to users of hand-fired 
boilers will not be granted after July, 
1963, and suggests that now is the time 
to convert to mechanical stoking. Ther- 
mal efficiency can, it is claimed, be 
increased by as much as 1§ per cent.—an 
improvement which will reduce coal 
consumption by up to 30 per cent. 
Another advantage is that mechanical 
stokers reduce labour costs, and can also 
utilise cheaper grades of coal. ‘‘ Coal 
burnt the modern way is clean, efficient 
and economical,’’ states the booklet, and 
“the cost of fitting mechanical stokers 
can generally be recovered from fuel 
savings in perhaps two years or less.” 
One of the case histories given in the 
booklet shows that a firm saved more 
than £4,000 a year on reduced coal 
consumption and labour costs by fitting 
mechanical stokers to their boilers. The 
choice of stokers is discussed, and a 
description given of the types available. 
Consumers are invited to seek advice 
from the regional sales offices of the 
National Coal Board which are listed on 
the back page of the booklet. 

* * 7 


G. & J. Weir Ltd. announce that they 
have arranged to acquire the complete 
compressor business of Alley and 
MacLellan (Polmadie) Ltd. G. & J. 
Weir Ltd. have, for many years, manu- 
factured a wide range of compressors 
of their own design for marine and 
specialised industrial applications. With- 
in the next six months, the production 
of “ Alley”’’ units will be transferred 
from Polmadie to the Cathcart Works 
of G. & J. Weir Limited. In addition 
to continuing the manufacture of com- 
pressors to “ Alley” designs, G. & J. 
Weir Limited undertake to maintain 
and operate without interruption, spares 
and service facilities to customers of 
Alley and MacLellan (Polmadie) Ltd., 
and its subsidiary company, Browett 
Lindley (1952) Ltd. To ensure business 
continuity, the majority of the sales 
technical and design staff of Alley and 
MacLellan (Polmadie) Ltd. will be 
absorbed into the Weir organisation. In 


addition, the existing ‘* Alley ’’ sales and 
service organisation for the United 
Kingdom will be maintained, operating 
through the G. & J. Weir head and branch 
offices. It is the declared aim of the 
management of Weirs, that the transfer 
of the “ Alley’ business be carried out 
without any disruption to existing orders 
and without any inconvenience whatso- 
ever to customers concerned. In the 
meantime, it is requested that customers 
continue to deal with their usual contacts 
at Polmadie in respect of all their 
requirements, including enquiries for the 
supply of new equipment. As soon as 
arrangements associated with the transfer 
have been finalised, the company state 
that due intimation will be made to all 
interested parties 
* * * 

Sir Willis Jackson, F.R.S., Director 
of Research and Education of Associated 
Electrical Industries (Manchester) Ltd., 
is to return to academic life as Professor 
of Electrical Engineering at Imperial 
College, University of London. Sir 
Willis, who is a former apprentice of the 
old Metropolitan-Vickers Electrical Com- 
pany (now Associated Electrical Indust- 
ries (Manchester) Ltd.), resigned his 
chair at Imperial College some seven 
years ago to become Director of Research 
and Education of the Manchester com- 
pany. A primary object of AEI policy 
has always been to maintain the closest 
relations between the electrical industry 
and the universities, and Sir Willis 
Jackson’s return to academic life will 
undoubtedly cement the bonds between 
industry and technological education 
Sir Willis Jackson was educated at 
Burnley Grammar School and Man- 
chester University and came to Metro- 
politan-Vickers as a college apprentice 
in 1929. Following a further period of 
lecturing at the Manchester College of 
Technology, he carried out research 
work for three years in the engineering 
laboratories at Oxford and then returned 
to Metropolitan-Vickers as a research 
engineer. In 1938 he was appointed 
Professor Electrotechnics at Manchester 
and Professor of Electrical Engineering 
at the Imperial College of Science and 
Technology, London, in 1946. He 
returned to the company as Director of 
Research and Education in 1953. 





Power Plant Patents 
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Steam power plant 

This invention 
which relates to the 
generation of steam 
power, comprises a _ tubular-type 
boiler and steam turbine in which 
the working fluid is subjected to 
a working cycle during part of 
which the steam is raised to a tempera- 
ture and pressure above the critical 
values. In accordance with the 
invention, saturated or partly super- 
heated steam is heated, expanded in a 
steam turbine and then condensed 
and returned to a steam and water 
vessel. Water from the vessel is 
subjected to a supercritical pressure 
and heated in the generating tubes of 
a boiler to a supercritical temperature, 
made to do useful work in a “* super- 
critical ’’ turbine, and then returned 
to the normal power cycle as super- 
heated steam. In the plant shown 
diagrammatically in Fig. 1 the water- 
space of the steam and water vessel 
13) is connected to a high-pressure 
pump (15). A start-up motor (16) is 
coupled to the pump (15) by an 
overrunning coupling (17) and the 
pump has an outlet which com- 
municates by conduit (18) with the 
tubular water heating surface (19) in 
furnace (20). The outlet of surface 
19) connects with line (22) which 
leads through conduits (24 and 25) to 
a pair of turbines (26 and 27). The 
turbine outlets are connected by 
conduits (28 and 29) with a conduit 
30) which joins with a conduit (31 
having one end in communication 
with the steam space of vessel (13). 
The conduits (30 and 31) are also 
connected to a by-pass conduit (32 
which has a valve (33) for regulating 
flow of steam to a conduit (34) in 
communication with by-pass conduit 
(32). A drier (35) is arranged in the 
steam-space of the vessel (13) im- 
mediately below a steam offtake 
which communicates with one end of 
the conduit (34). A superheater (37) 
and a reheater (38) are arranged in a 
second furnace (39) which is provided 
with burners (40). The inlet of the 
superheater (37) is connected to the 
other end of the conduits (34), and 
the outlet of the superheater com- 
municates by way of conduit (41) 
with a high-pressure stage (42) of a 
steam turbine (43) which is coupled 
to an electrical generator (44). The 
high-pressure stage (42) is also 


Buildings, London, W.C.2. 


ALC Lh W hihi 1 


y 


These extracts from British Patent Specifications are reproduced by per- 
mission of The Controller of H.M. Stationery Office. 
Specifications can be obtained from the Patent Office, 26, Southampton 
Price 3s. 6d. each, both inland and abroad.) 


coupled to the turbine (27), and the 
exhaust side of stage (42) is connected 
to the inlet of reheater (38) by line 
(45). A conduit (47) connects the 
outlet of the reheater (38) to the inlet 
of an intermediate pressure stage (46) 
of turbine (43) and the exhaust side 
of the stage (46) is connected by a 
conduit (48) to the inlet of a low- 
pressure stage (49). A condenser (50) 
having a cooling-coil (§1) is connected 
to the exhaust side of the stage (49). 
The discharge side of the condenser 
‘§0) communicates with a condensate 
pump (52) and a series of extraction 
heaters (§3, §4 and §5), the last of 
which communicates with a deaerating 
direct-contact heater (56). During 
normal operation with full load, the 
burners (21 and 40) are fired at such 
rates as to provide for equal absorp- 
tion of heat from the furnaces (20 
and 39). Under this condition, 
the pump (15) is operated by the 
turbine (26) to raise the pressure of 
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(21) in furnace (20) 
are fired at a rate 
which maintains the 
temperature of the 
water leaving the surface (19) at 
such a level that the water discharged 
from the turbines (26 and 27) is in the 
state of superheated steam at a 
pressure substantially equal to the 
pressure in the vessel (13). The 
exhausted superheated steam is then 
conveyed by the conduits (28, 29, 30 
and 31) to the steam space of the 
vessel (13); the valve (33) in by-pass 
conduit (32) being closed so that the 
steam does not flow through the 
by-pass conduit. The steam entering 
the vessel (13) loses its residual 
superheat, and generates more steam 
after preheating the water in the 
vessel to saturation. Saturated steam 
is conducted from the vessel (13) by 
the conduit (34) to the superheater 
(37) where it is heated to the required 
superheated temperature. The super- 
heated steam then flows through high- 
pressure stage (42) of turbine (43) 
and is discharged to reheater (38). 
From reheater (38), the steam flows 
through intermediate and 
low-pressure stages (46 
and 49) _ respectively, 








whence the steam is dis- 

charged to condenser (§0). 
a British Patent No. 839,669 
issued to Foster Wheeler 
Ltd. Complete specifica- 
tion published Fune 29th, 
1960. 





Steel recuperator 
It is known that 
a the steel recupera- 





Fig. |. British 
Patent No. 
839,669. 





water in the surface (19) to an 
economical excess above the critical 
value, say 5,000 lIb./sq. in. The 
gaseous water under supercritical 
pressure leaving the surface (19) at 
supercritical temperature then flows 
through the line (22) and the conduits 
(24 and 25) to the supercritical 
turbines (26 and 27). The burners 


tors hitherto used cannot work at 
combustion gas inlet temperatures 
higher than 1,000 or 1,100 deg. C. 
because the heat-resistant steels, in 
spite of being cooled by the air to be 
pre - heated, are overheated and 
softened. The steels moreover, are 
subject to the attacks of certain 
chemical components of the com- 
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bustion or furnace gases and traces of 
dust contained in them. In high- 
temperature furnaces in which the 
temperature of the combustion gases 
is high, it is a common practice to add 
cooling air in order to cool the 
combustion gas to 1,000 deg. C. or 
less. This procedure, however, is 
dangerous. When the furnace oper- 
ates with insufficient air, the supplying 
of cooling air causes combustion in 
the waste-gas duct which results in 
the temperature being increased to 
such a degree that the recuperator 
may be destroyed. Furthermore, the 
temperature regulator or thermostat 
by which the cooling air for the 
recuperator is controlled, may fail. 
This invention relates to a con- 
struction of a recuperator in which, 
even with substantially reduced tem- 
perature of the furnace, the tubes are 
not overheated, and are thus able to 
meet the high demands made on 
their durability and resistance to 
overheating. Referring to Fig. 2, the 
combustion gas enters the radiation 
part of the recuperator (2) at a 
high-temperature at (1), transmitting 
its heat to the wall (3) of the re- 
cuperator. After being deflected, the 
gas guided by the cap (19) enters the 
tubes (5) of the convection part of 
the recuperator in the direction of 
the arrows shown in dotted lines, to 
leave the recuperator at the outlet (6). 
The cold air, as indicated by the arrow 
in full lines, enters the recuperator 
at the inlet (7), and is distributed over 
the annular channel (8) to enter 
the annular space around the bundle 
of the tubes in a specific manner. The 
cold air thus flows upwardly in 
counterflow to the combustion gas 
which flows in a downward direction 
through the tubes. The cold air, 
however, flows in the same direction 
as, and parallel to, the combustion 
gas of the radiation recuperator at its 
cylindrical boundary wall (3). In 
this manner of operation, the radiation 
recuperator, the lower end of which 
is exposed to the highest tempera- 
tures, is effectively cooled, the cold 
air entering at the position at which 
the heating surface has the highest 
temperature. Nevertheless, the effici- 
ency of the recuperator is high, 
because the cold air flows counter- 
currently over the main heating 
surface which is provided in the tubes 
of the convection part. The pre- 
heated air leaves the recuperator at 
the outlet (10). An additional and 
particularly important advantage affor- 
ded by the invention is in the fact 
that it is at the hottest end of the 
recuperator (that is to say, the end at 
which the combustion gases are 
admitted) that the wall (3) of the 
radiation part radiates its heat not 
only to the cold air, but also to the 
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comparatively cold tubes, which is 
even more effective inasmuch as it is 
at the hot end of the radiation 
recuperator that the temperature of 
the tubes is lowest, as it is at this 
position that the cooled waste-gas 
of the recuperator flows through 
them. The air is divided on admission 


Fig. 3 (above) and 

Fig. 2 (left) 

British Patent No 
839,473 


into the two streams (a and b 
indicated in Fig. 3, one of which flows 
in an anti-clockwise direction, and 
the other in a clockwise direction 
around the cylinder and the tubes 
provided in front of it, being united 
at the rear, and guided by the baffle 
plates (11). After flowing vertically 
upwards for the distance (c), the 
air-flow is again divided into the two 
streams (d and e), which are united 
to flow upwardly to (f), and so on. By 
conducting the air in this manner, 
only half the number of tubes (5) 
need be provided as compared to the 
number of tubes necessary if the air 
were to flow helically through all the 
tubes in succession, In addition, the 
cross-sectional areas required for the 
air are only half the size. The loss of 
pressure is thus reduced to less than 
half the pressure loss sustained with 
a helical or spiral flow of the air, so 
that there can be a high rate of flow 
with a correspondingly high co- 
efficient of heat transfer. British 
Patent No. 839,473 issued to A. 
Schack. Complete specification pub- 
lished Fune 29th, 1960. 


Steam generator for recovering 
heat from hot fluid under 
pressure 
This invention includes a steam 

generator for the recovery of heat from 


hot fluid under pressure. It comprises 
a pressure vessel with internal par- 
tition helping to define an inner fluid 
flow pass which is serially connected 
with a surrounding annular fluid flow 
pass. There is a vapour generating 
section in the inner pass which 
comprises vapour generating tubes 
arranged longitudinally with respect 
to the hot fluid flow. Referring to 
Figs. 4a, 4b and 4c, hot gases under 
operating conditions at superatmos- 
pheric pressure, are supplied by way 


Fig. 4a (below). British Patent No 
841,800 




















of inlet duct (39) to the two super- 
heaters (30 and 31), where they flow 
longitudinally through the  super- 
heater tubes (34) and give up heat at 
high temperature to superheat vapour 
passing through the tubes. The 
slightly-cooled gases then pass up- 
wardly through the vapour-generating 
tubes (6) until they reach the upper 
end (15) of the shell (14). The gases 
then pass transversely of the upper 
ends of the vapour-generating tubes 
6) through a turning space formed 
between the lowermost part of the 
drum (4) and the upper ends of the 
tubes of the economiser section (2 
and the shell (14). The gases then 
flow downwards between the shell 
(14) and the pressure-vessel casing (3) 
transversely of the tubes (18) of the 
economiser section (2) to the lower 
gas outlet (24). Liquid to be heated 
is fed by way of supply pipe (23) and 
distributor (22) upwardly through the 
economiser tubes (18) where it gains 
in sensible heat, and is discharged 
into the part hemispherical trough 
(20). Hot liquid in the trough (20) 
is supplied from the trough by 
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downcomer (9) to the lower distributor 
8) whence it rises upwardly through 
the vapour generating tubes (6). 
Vapour and liquid is discharged 
upwards from the tubes (6) into the 
lower vapour and liquid space (7) 
of the drum (4), and the vapour 
passes through the separator (5), 


liquid separated from the vapour 
being discharged downwards into 
the liquid space (19) of the trough (20) 
and vapour substantially dry being 
passed through the vapour outlet (21). 
The vapour is then passed by way of 
duct (26) to the two superheater 
sections (30 and 31), and passes 


Fig. 4b (left) and Fig. 4c 








(below left). British Patent 
No. 841,800 
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New British Standard 

This new publication—Part 1 : Proof 
stress (B.S. 3228 : 1960) forms part of a 
series of procedures for obtaining the 
data necessary to determine the properties 
of steel at elevated temperatures. Stan- 
dard procedures ensure that the data 
obtained will be based on a common 
method—a prime requisite where the 
resultant figures are to be included in 
national standards acceptable to pur- 
chasers of steel and of equipment made 
from it, both in the United Kingdom 
and overseas. The specific scope of this 
Part is to specify “‘the procedure for 
obtaining the range of values of any 
selected proof stress between 0.1 per 
cent. end o.§ per cent. for a selected 
steel at elevated temperatures.”” Re- 
quirements are specified for the method 
of test; selection of the samples ; test 
conditions ; and the presentation of 
results. Copies of this British Standard 
may be obtained from the British 
Standards Institution, Sales Branch, 
2, Park Street, London, W.1. Price 3s. 
Postage extra to non-subscribers. 


through these sections in parallel 
flow where it is superheated. British 
Patent No. 841,800 issued to Babcock 
& Wilcox Ltd. Complete specification 
published Fuly 20th, 1960. 


The Richardsons Westgarth Group 
have received a further order worth 
nearly £500,000 from the Government 
of Qatar (Persian Gulf), for two multi- 
stage vacuum flash evaporators, each 
having an output of 750,000 gal. day 
of fresh water. This follows on a previous 
order for two 150,000 gal. day evaporators 
which were installed last year at Doha. 
The two new evaporators will be in- 
stalled at the new Ras Abu Aboud 
power station and will operate on low- 
pressure steam from pass-out turbo 
alternator sets They will provide 
high-purity water at very low cost for 
both domestic and boiler feed purposes. 
The Consulting Engineers are Messrs. 
Preece, Cardew & Rider. The Richard- 
sons Westgarth Group claim to have 
pioneered the development of vacuum 
flash evaporators in Great Britain. In 
addition to units already in operation in 
Kuwait and Ecuador, two evaporators 
are being installed at Kharg Island and 
one is under construction for use at 
Abu Dahbi in the Persian Gulf 


. 7 . 


Associated Electrical Industries 
Export Limited has been awarded the 
first contract placed by the Comision 
Federal de Electricidad, Mexico, as part 
of their new Five-Year Plan. The order, 
worth nearly £3} million, is for the com- 
plete plant for a new power station to 
be built at Ciudad Juarez. Generating 
equipment will comprise three 33-MW 
turbine-generator sets, with condensing, 
feed-heating and de-aerating plant ; also 
instrumentation and controls, boiler feed 
pumps, motors and _ water-treatment 
plant. Electrical equipment will in- 
clude switchgear, transformers, control 
and relay panels, main and multi-core 
cables, battery and charging equipment, 
and all the station lighting, power points 
and earthing equipment. Other equip- 
ment ordered includes cooling-towers, 
circulating-water piping and _ valves, 
motors and overhead travelling-cranes. 
The contract includes designs for the 
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buildings and civil engineering works, 
and the oil-fired boiler plant will be 
supplied by Babcock & Wilcox Lim- 
ited, acting as sub-contractors to AEI. 
The first of the generating sets will be 
completed in 1961, and the whole of the 
equipment will be delivered within 3) 
years from the date of the order. 
The steam turbines for the 33-MW sets 
will be of single-cylinder construction, 
designed for operation at 3,600 r.p.m. 
with steam conditions of goo Ib.'sq. in., 
goo deg. F. at the turbine stop-valve, 
and exhausting to the condensers at a 
vacuum of 28.25 in. Hg. at the econo- 
mical continuous rating of 24-MW with 
cooling water at 80 deg. F. Five-stage 
feed-heating systems will be supplied, 
each consisting of two low-pressure 
heaters, a de-aerator, and two high- 
pressure heaters. The direct-driven 
generators will be hydrogen-cooled at 
0.§ lb. sq. in. g. and 60 c's three-phase 
a.c. will be produced at 13.8 kV 0.85 p.f. 
The boiler turbine-generator units will 
be controlled from a central mechanical 
control room containing all the instru- 
ments, controls and alarms. 
+o * * 


An order worth £200,000 has been 
placed with Honeywell Controls Ltd., 
Greenford, Middlesex, covering instru- 
mentation for a Russian chemical works. 
The £2 million plant is being built by 
Vickers-Armstrongs (Engineers) Ltd. 
to the design of Zimmer’s, Frankfurt, 
chemical process engineers, and will 
produce chemicals used in the making of 
nylon. The new Honeywell instru- 
mentation sub-contract includes a 100 ft. 
semi-graphic control panel containing 
full-size electronic and miniature pneu- 
matic instruments for controlling tem- 
perature, liquid-level, pressure and flow. 
Full instrumentation and _ installation 
engineering is included in the contract. 
There will be 70 temperature control 
loops, 30 level, 30 differential-pressure 
and 50 flow and blending loops. Honey- 
well Controls Ltd. are being assisted 
by their German and Italian associates 
in this project, but most of the equipment 
will be made at the company’s Newhouse, 
Lanarkshire, factory. 

* * * 

“Industrial Pipework’”’ is the title 
of a new brochure issued by the Pipe- 
work Engineering Division of Stewarts 
and Lloyds Limited. As the foreword 
states, it has been compiled to assist 
engineers and all who are concerned with 
the design or purchase of pipework. 
Fully illustrated, it contains a wealth 
of information of a general character 
besides dealing specifically with the 
services that the Division has available. 
These services cover every aspect of 
pipework engineering from planning to 
installation, and take into account both 
the large and small contractor. The 
brochure contains a_ special section 
devoted to manufacturing processes, 
and among the points covered here are 
bending, branching, flanging, welding 
and jointing. Another section discusses 
design considerations, including calcula- 
tion of pipe bores and pipe thicknesses. 
Enquiries for the catalogue should be 
addressed to Stewarts and Lloyds 
Limited, Pipework Engineering Division, 
Broad Street Chambers, Birmingham, 1. 


G 





Personal > Gadustria/ 


The Minister of Power has appointed 
Mr. G. N. Green, M.1.E.E., as chair- 
man of the North Eastern Electricity 
Board from January Ist, 1961, in 
succession to Mr. T. M. Ayres, M.1.E.E 
who retires on December 31st next, at 
the age of 66 after six years’ service as 
chairman of the board. The Minister has 
appointed Mr. J. D. Nicholson, B.Sc., 

M.1LE.E., to succeed Mr. Green as 
deputy chairman of the Board 

. * * 


Dr. G. L. J. Bailey has relinquished 
his position as superintendent of The 
Mond Nickel Company’s Development 
and Research Laboratory in Birmingham, 
and has transferred to London to become 
manager of research. Mr. E. J. Brad- 
bury has succeeded Dr. Bailey as 
superintendent of the Development and 
Research Laboratory in Birmingham 

* * . 


Mr. G. A. S. Bartley has 
appointed manager of the London 
office of C. A. Parsons & Co. Ltd., in 
succession to Mr. John Packard, who 
following a recent illness, has asked to 
be relieved of some of his responsibilities. 
Mr. Packard will, however, remain at 
the London office as deputy manager, a 
position which for a number of years past 
has been filled by Mr. Bartley 

* 7 . 

Mr. K. E. Merefield, B.Sc.(Eng.), 
A.C.G.1., and Mr. W. B. Sallitt, O.B.E., 
B.A., M.I.Mech.E., have been appointed 
directors of the Superheater Co. Ltd 

* * . 


been 


It is with regret that we record the 
recent death, at his home at Whitstable, 
Kent, of Mr. James Scott Evenden, 
who will be remembered as power plant 
sales engineer of The Superheater Co 
Ltd. Mr. Evenden joined The Super- 
heater Company in 1925, and retired in 
1949, thus completing 24 years’ service 
with the company. 

. * * 

Newton Chambers & Co. Ltd., 
Thorncliffe, Sheffield, announce appoint- 
ments to the board of Rhodes and 
Halmshaw Ltd., Ossett, Wakefield, the 
firm of sheet metal workers recently 
acquired by Newton Chambers. Mr. 
K. E. Walker, director in charge of the 
Engineering Division of Newton Cham- 
bers, becomes chairman of this subsidiary 
company, and also appointed to its board 
is Mr. Frank Whitehouse, general 
works manager, Newton Chambers En- 
gineering Division Mr. R. j. V. 
Wheeler, secretary of Newton Chambers, 
has been appointed secretary of Rhodes 
and Halmshaw 

* * * 

Foster Wheeler Corporation announced 
recently the election of Mr. C. E. H. 
Verity to the board of directors. Mr 
Verity is managing director of the 
corporation’s largest subsidiary, Foster 
Wheeler Ltd., London. The corporation 
and its subsidiaries are world-wide 
builders of oil refineries, process plants 
and steam power plant equipment 


The Council of British Manufacturers 
of Petroleum Equipment states that 
Mr. J. M. Storey, C.B.E., managing 
director, Dewrance & Co. Ltd., has been 
appointed chairman of the Council in 
place of Mr. G. H. Thorne, who 
becomes immediate past chairman and 
chairman of British Oil Equipment 
Credits Ltd 

* . — 

Dewrance and Co. Ltd., announce 
that Mr. M. J. Verey has resigned from 
the Board, and that Sir Donald Perrott, 
K.B.E. has been appointed director and 
deputy-chairman. 

* * * 

Cambridge Instrument Company Ltd., 
states that its merger with Electronic 
Instruments Ltd., has now been com- 
pleted. Mr. Paul Goudime, managing 
director of Electronic Instruments Ltd., 
has joined the board of Cambridge In- 
strument Co. Ltd. Dr. P. Dunsheath, 
Mr. H. C. Pritchard and Mr. W. E. 
Lamb, of Cambridge Instrument Co. 
Ltd., have joined the board of Electronic 
Instruments Ltd. 

* . * 

Mr. Ralph Hussey has been appoin- 
ted a member of the board of directors 
of James Gordon & Co. Ltd., Stanmore, 
Middlesex. Mr. Hussey was for 34 
years with Elliott Brothers (London 
Ltd., who are also associates of the 
Elliott-Automation Group of Companies. 

. . . 


Mr. P. Mec. A. Martin, general 
manager of the Sprotborough Foundry, 
John Fowler & Co. (Leeds) Ltd., has 
been appointed local director of the 
company. 

* * . 

K.D.G. Instruments Ltd., 
Sussex, announce the appointment of 
Mr. L. A. Armstrong as chief designer, 
responsible for all pressure elements for 
the company’s range of tank contents 
gauges, pressure and differential gauges, 
pressure switches and thermometers. 

* * * 


Mr. Mathew Reid Moore, general 
sales manager of Richard Sutcliffe 
Limited, has been promoted to the 
position of general manager. 

* * * 


Mr. W. E. Duckworth has been 
appointed head of the metallurgy 
general) division of the British Iron and 
Steel Research Association. 

* * 


Dewrance & Co. Ltd. announce that 
Mr. D. Handley, B.Sc., has been 
appointed technical director at head office, 
and that Mr. M. T. Cunningham, 
B.Sc., has been appointed chief engineer 
in succession to Mr. Gibson, 
M.1.Mech.E., who remains on the board. 

* . * 


Mr. A. G. Milne, M.I.E.E., has 
been appointed Bristol manager of the 
South Western Electricity Board. He 
succeeds Mr. G. W. Richards who has 
retired after 46 years’ service in the 
electricity supply industry. 


Crawley, 


Mr. John Bertram Adams has been 
appointed director-general of CERN 
until August rst, 1961. As from October 
Ist, 1960, Mr. Adams will serve in this 
capacity on a part-time basis since, by 
agreement with the British authorities, 
he will divide his time between CERN 
and the new laboratory for Plasma 
Physics at Culham, United Kingdom, of 
which he is director designate 

* * * 


The London office of Spirax-Sarco 
Ltd., Cheltenham, has been moved 
Telephone 


to 41, Curzon Street, W.1. 
Grosvenor 1671 2. 
* 


. * 


A contract valued at approximately 
£11,500 has been awarded to William 
Boby & Co. Ltd., water-treatment 
engineers, Rickmansworth, Herts., by 
Foster Wheeler Ltd., for a hot lime 
base-exchange plant and deaerator to be 
installed in the Tideway Oil Refinery, 
near Copenhagen. 

* 

Reshaping their sales policy to meet 
the changing pattern of demand, Belliss 
& Morcom Ltd., Ledsam Street, 
Birmingham, the well-known manu- 
facturers of steam turbines, compressors, 
diesel and steam engines, have re- 
organised their sales activities. This has 
resulted in two new appointments within 
the B & M Group; Mr. W. A. Cusins, 
London Manager, has been appointed 
export sales manager and will be respon- 
sible for all sales in the Commonwealth 
and foreign markets. Mr. B. Noble, 
assistant sales manager, has been appoin- 
ted home sales manager and will be 
responsible for the sales organisation in 
Great Britain. 

* * *. 

During the past month, the Central 
Electricity Generating Board placed a 
contract with Electroflo Meters Co. 
Ltd., for instrumentation and control 
equipment for Richborough power 
station, Kent 

. . * 

Electricity Generating 
placed a contract with 
Sulzer Bros. (London) Ltd., for the 
booster, starting and standby boiler 
feed pumps for the 350-MW turbo- 
alternator sets (Nos. 7 and 8) to be 
installed at Blyth “B’’ generating 
station. 


The Central 
Board have 


* * 


Caird & Rayner Ltd., 777, Com- 
mercial Road, London, E.14, manu- 
facturers of evaporating and distilling 
plant, announce that they have acquired 
the patents, trade marks and manu- 
facturing rights of the Turn-Over Filter 
Co., of Prince Regent Road, Belfast 
Caird & Rayner Ltd. have incorporated 
as a subsidiary company, to operate 
from the same address, the Turn-Over 
Filter Co. (London) Ltd., which will 
handle the design, manufacture, sales 
and servicing of all land and marine 
Turn-Over water-filtering and treatment 
plants. 
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Dissolved Oxygen News ! 


DEMAND 


*An instrument capable of detecting as little as 
1 gram of oxygen in 2,000,000,000 grams of water 
(1 oz. in 50,000 tons) and to record an analysis to 
this degree of accuracy for 24 hours a day indefinitely 
The instrument must record changes of oxygen level 
in a matter of seconds and give the final answer in 
a matter of minutes. It must be unaffected by caustic 
soda, phosphates, copper or iron in both valence 
states, ammonia, hydrazine, morpholine, cyclohexy- 
lamine, octodecylamine, sulphite or any other 
substance which is likely to be used as a pH con- 
ditioner, scale protector or Oxygen scavenger, and 
which may occur in concentrations 100 times as 
great as the oxygen present. The instrument must 
be operable by staff without any experience in this 
type of apparatus; it must not demand more than 
a very small proportion of their time.” 





Once again has met 


CAMBRIDGE ELECTROCHEMICAL 
DISSOLVED OXYGEN ANALYSER 
Mark IV (Quick Response Type) 


CAMBRIDGE INSTRUMENT COMPANY LIMITED 


The 
‘IMPOSSIBLE’ 
has 
TAKEN A LITTLE 
LONGER © 


FULFILMENT 


The Cambridge Electrochemical Dissolved 
Oxygen Analyser, Mark IV, using a gas 
phase transfer system, besides fulfilling 
the above requirements, is virtually temp- 
erature independent and pressure in- 
dependent, has no filters or exchange 
columns and does not require the addition 
of chemicals to the feed water. Cambridge 
Instrument Company scientists have met 
the demands of the latest high-pressure 
steam-raising plants, particularly with 
respect to the analyser’s high speed of 
response. It can be operated on any one 
of six ranges, the most sensitive of which 
is 0 to 0.01 parts per million full scale. 


an ‘IMPOSSIBLE’ demand 





Send for advanced descriptions K/9/60. 
For future publications, ask for 
Mailing Form K/9/60. 





13 GROSVENOR PLACE LONDON 5&.W.1 
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FANS 


FORCED AND INDUCED 
DRAUGHT 


EXHAUSTERS 
PRIMARY AIR 
SECONDARY AIR 


RECIRCULATING 
FANS FOR ALL OTHER PURPOSES 


ALLDAYS © ONIONS: 


GREAT WESTERN WORKS, BIRMINGHAM, I}. 


TELEPHONE: ViICtoria 2251-4 
LONDON OFFICE: 2, QUEEN ANNE'S GATE, WESTMINSTER, S.W. 1. 


TELEPHONE: WHitehall 1923-4-5 


bal « 
vd : N 
4% 


ION EXCHANGE 


DEMINERALISATION OF FEED WATER FOR 
HIGH PRESSURE BOILERS. 


BASE EXCHANGE SOFTENING. 
LIME SODA SOFTENING. 
BOILER WATER CONDITIONING, 


UNITED FILTERS & ENGINEERING LTD Becher 


WATER TREATMENT SPECIALISTS—LONDON, S.W.15 Tel: PUTney 4441 
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KAYENCO sTEAM RAISING PLANT 


Typical KAYENCO three pass Class | packed boiler. NOTE: M.P.A. Burner with 
control cabinet. Twin Mobrey controls. Worthington Simpson feed pump. 
Corrugated furnace and substantial flanged mountings. 


The latest Kayenco development is a range of shell type boilers with 
capacities from 1,000 to 10,000 Ibs. of steam per hour using gas or 
oil firing. KAYENCO Boilers have been thoroughly tested and 
proved for economy and reliability and are constructed to A.O.T.C. 
requirements Class |. Write for details of these new boilers and our 
engineers will be glad to advise you on any heating problems using 
gas or oil fuel and waste heat recovery. 


FREDERICK KAY (ENGINEERING) LTD., Nashleigh Works, Chesham, Bucks. Telephone : Chesham 533 
Northern Representative: Mr. J. E. Clark, 119 Kilpatrick Gardens, Clarkston, Glasgow. Tel: Giffnock 3372 
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K.D.G. 


PRESENT THE 
LATEST IN 
OIL BURNER 
CONTROL 


This efficient 8-Star burner control saves money and time 

from the moment it is installed 

% No amplifier device required 

% Increased cell life with a normal working temperature of 
80 deg. C. or 100 deg. C. on accidental operation 

*% Damp resistant relay coils and power transformer totally 
enclosed in Polyester 

*% Removable conduit plate giving easy access to terminals. 

% Suitable for single or 3-phase operation with tapped 
adjustable primary transformer covering 190-400 voits 

*% Low voltage power supply (24vac I5va) to terminals for 
external visual or audible alarm 

*% Removable chassis for ease of maintenance and exchange 
of parts. 

* Complete circuit diagrams available on request 


Write or "phone us now et: MANOR ROYAL, CRAWLEY, SUSSEX. Telephone: Crawley 2515! 
London Sales and Service Office: 100 FLEET STREET E.C.4. Telephone: Fleet Street 5354/4. 


K.D.G. INSTRUMENTS LTD. CRAWLEY & LONDON 


The Wicksteed Automatic Torque Control! Unit. Le. geo tor 

use with a conventional drill type electric Motor accurately pro- 

duces uniformly pressure tight tube joints. When the preset ty 

torque limit is reached the motor automatically reverses Wy BRITISH ELECTRICITY AUTHORITY 

Standard Units are tor 100/120 or 210/240 volts A.C., with YW * 

by RAILWAYS L REFINERIES 

voltage variation compensation g ‘ 
Using Wicksteed adjustable ball / 
bearing thrust type Expanders, 
tubes #” to I” and under certain 
conditions smaller and larger 
tubes, can be accommodated 
Write for further details. 


LEADING BOILER MAKERS « 


Leading Tube Expander Manufacturers for Over 70 Years 


Charles Wicksteed & Co. Ltd. Kettering, England Tet: Kettering 3113 


REGISTERED TRADE MARE 





for ALL Insulation... 


Photograph by courtesy of Davey, Paxman & Co. Ltd. 


Changing conditions in Industry today call for new materials and new 
techniques in the field of insulation. 


DICK’S are always in the forefront in development, and they have a 


highly trained staff of technicians who can advise on problems concerning 
insulation in all its forms. 


The photograph shows the insulation of five Davey, Paxman Ultranomic 
boilers at the Bristol Aeroplane Co. Ltd. 


Dick’s Asbestos and Insulating Co. Ltd. 


EAGLE WORKS, NORTH WOOLWICH ROAD, SILVERTOWN, LONDON E.I6. 


TELEPHONE: ALBERT DOCK 4311/5 








PAXMAN 
BOILERS 


SHELL & WATER TUBE TYPES 
FULLY AUTOMATIC PACKAGED 
COAL OR OIL FIRED 


FOR 
ALL 
INDUSTRIAL DUTIES 


ALSO MAKERS OF 
ROTARY VACUUM FILTERS 
PRESSURE VESSELS 
& INDUSTRIAL PLANT 





DAVEY, PAXMAN 
& CO., LTD. 


BOILER & INDUSTRIAL PLANT DIVISION 


COLCHESTER 
ENGLAND 


Phone: Colchester 5151 
Grams: Paxman Colchester Telex. 
Telex: 1875 





Engineering and Boiler House Review, September, 1960 


Steam 
Condensate 
Purity 


ALARM 
a 
Oj 











The RC4 conductivity measuring in- 
strument continuously monitors the 
purity of return steam condensate; it 
automatically actuates signals, or con- 
trol devices, immediately upon the 
first trace of contamination. This 
sensitive industrial instrument provides 
a reliable and economical means of 
detecting condenser leakage, evaporator 
priming or boiler carry-over—also avail- 
able are other electrolytic conductivity 
instruments for periodic sample testing, 
and for continuous indication and 
recording, together with the Electronic 
Switchgear patented, non-glass_ con- 
ductivity cells with the minimum 
maintenance characteristic 





CONDENSATE 


rT’ EF FLECTRONIC 
tt SWITCHGEAR 


(LONDON LTD) 
LETCHWORTH: HERTS~- TEL: 1853 


ELECTROLYTIC CONDUCTIVITY MEASURING SETS, 
RECORDERS, CONTROLLERS AND CELLS CONTROLS 
TIMING + PHOTO. 
ELECTRIC PACKAGING REGISTRATION «+ ETC 


FOR LIQUID AND SOLID LEVELS - 


47 VICTORIA ST., WESTMINSTER, SWI. ABBEY 2771/5 
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HIGH 
PRESSURE 
STEAM 
IN GHEGK 


For severe working conditions such as those imposed by steam at high pres- 
sure and high temperature there are no valves to compare, for efficiency and 
dependability, with Crane Steel Valves. The range is wide. There are Gate Valves 
up to 24 inches, Globe Valves up to 6 inches and Check Valves up to 12 inches. 
Generally speaking these valves are made of cast carbon steel, but for special 
and more severe services other alloy steels can be supplied together with 
appropriate trim metals. There are also small Gate, Globe and Check valves of 
forged steel 600 pound A.S.A. series in sizes $ to 2 inches. Crane Valves are 
available with screwed, butt-welding or flanged ends. (The flanges are to British 
Standard tables F, H, J, K and R and to American Standards). 


there are no valves like 
steel valves 


by CRANE 


Write for leaflet on Crane Steel Valves to: Dept. 25, Crane Ltd., 15-16 Red Lion Court, Fleet St., E.C.4 
Works: Ipswich. Branches: Birmingham, Brentford, Bristol, Glasgow, Leeds, London, Manchester. 
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MECHANICAL STOKERS—FORCED DRAUGHT FURNACES—CONVEYORS—ELEVATORS 


NIAGARA ENGINEERING CO. LTD. 


20 BRAZENNOSE STREET, EARLS COURT, 


MANCHESTER 2 LONDON, S.W.5 
DEANSGATE 7930/7939 FROBISHER 2111/2 


b 


COMPLETE AUTOMATIC BOILER COMFRDL 


_ ( PNEUMATIC OR ELECTRONIE ) 
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Wife, three children and 
584ft of piping to support 


And if he is as devoted to his job as he is to his family he will ask VokesGenspring 
to help him with the pipe support problem. The new ‘M’ range hangers are the 
result of long practical experience and field research. They are designed to 
provide a constant support for high temperature pipework over a wide range of 
vertical movement, thereby eliminating the dangers of increased stresses in the 
system and consequent joint failures and other troubles. 

To ensure accurate loading over the full range including overload, every Genspring 
is individually checked on one of our special test rigs for which the strain gauges 
were calibrated by the National Physical Laboratory. Maximum deviation can 
now be guaranteed at not more than 2°% if required. Test Certificates are available 
at time of dispatch and revised settings will be supplied if further adjustment on 
site is required; this adjustment can be up to 20°% of rated load 





Please write for catalogue covering the ‘M’ range Constant Support Hangers 
Load and travel characteristics are tabulated in this booklet together with much 
additional information including a section on determining hanger loads 


M1 to M4 Constant Supports 
covering loads from 315 Ib. 
to 22,500 Ib. and travels from 
1.5" to 12”. The latest addition 
to the range is Type M7 for 
loads up to 97,800 Ib. 


Vokes Genspring SUSPENSION SYSTEMS 4 member ofthe VOKES Group 


with world-wide representation 
VOKES GENSPRING LTD - GUILDFORD ‘ SURREY Tel: Guildford 6286! Grams: Vokesacess, Guildford, Telex Telex: 8-535 Vokesacess, Gfd. 


VG/? 


The Clyde Hero rotary cup burner will 
burn the heaviest fuel oils at a very high 
efficiency while still remaining 

adaptable to a variety of automatic 


and semi-automatic control methods. 


RELIABILITY 


Reliability is the keynote of all Clyde burners 


They're built to give a full lifetime's service. Their 
output and consumption figures remain better 
than standard not just for a few months, but year 
after year. And there's an efficient, dependable 
organisation with branches throughout the country 
to service them. Little wonder engineers have 

been selecting Clyde burners for schools, 

hospitals and factories for forty years. Your 


inquiries are always welcomed . . 


CLYDE FUEL SYSTEMS 


LIMITED 
QUEEN ELIZABETH AVE., HILLINGTON 
GLASGOW, S.W.2. Halfway 3291 
BRANCHES IN ALL PRINCIPAL CENTRES 
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THE INCINERATOR COMPANY LIMITED 


Hand and auto-fed Incinerator, 
high pressure hot water boiler to 
produce three million B.T.U.’s per 
hour and auxiliary oil burner 


14 COOPERS ROW 
TOWER HILL 
LONDON, E.C.3. 
Tel. : ROYal 9931 


@ Clean Stack Incinerators for all 


industrial wastes 


@ Incinerator-Boilers use waste for 
fuel 


* S.A.’ Smoke Reducing Fitments 
‘Centrifugal’ Grit Arrestors 
and Multi-spray Washers 
bring existing furnaces and boil- 


ers to Clean Air Standards 








COLLECTION AND REMOVAL 


The Buell Compound Collector, Type AD is particularly 
suitable for the removal of ash from the exit gases of stoker 
fired water-tube and of shell boilers fired with small coal and 
forced draught. This type of Collector is extremely compact and 
will handle a considerable volume of gases with minimum 
resistance and comparatively low power consumption 

The Compound Separator combines a primary separator, which 
segregates most of the dust, in series with a high-efficiency 


secondary collector which com- 





pletes the extraction of the 
finest particles 

Write for our publication “Dust 
Collection.” 


BUELL LIMITED 


(a subsidiary of Edgar Allen & Co. Limited) 


THREE ST. JAMES’S SQUARE - LONDON S.W.1 


Telegrams: Allentare Piccy, London Telephone: Trafalgar 2528 (3 lines) 
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Use any grade and size of... 
SOLID FUEL with... 


MAXIMUM ECONOMY... 
by installing 


TURBINE 
FURNACES 


All enquiries to: 


THE TURBINE FURNACE Co. Ltd., 


238b, Gray's Inn Road, London, W.C.| 
Telephone: TERminus 4365 





Willcox 


JOINTITE <0, 


COMPRESSED ASBESTOS FIBRE JOINTING 
puts the BEST in AsBESTos! 


For over half a century the Engineers’ stand-by for— 
HIGH PRESSURE STEAM, OILS, PETROL, 
ACIDS, ALKALIS, AMMONIA, etc. 


Red or Graphited. Sheets 60° x 48° and thicknesses 
1/64, 1/32, 1/16, 3 32 and | B inch. Smaller sizes cut 
as required. Also ready-cut JOINTS, GASKETS, etc., 
to customers’ drawings or templates. Urgent require- 
ments by return! Write for quotation and inspection 
sample. 


W.H. WILLCOX & CO. LTD. 


Southwark Street, London, S.E.|! 
HOP 8022—25 lines 




















by Caird & Rayner Ltd., 
for all grades of Fuel Oil 
and Creosote Pitch. 
Standard sizes to deal 
with 10 to 2,000 gallons 
per hour using Steam or 
High Pressure Hot Water 


as heating media. 


Caird Rayner 
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We welcome your enquiries 


ask for leaflet BI/48 


Dy pe 


777 COMMERCIAL ROAD, LONDON, E.14. fELfedous 285229 Nos 





VELAN STEAM TRAPS 


7 Devices combined in one single unit! 





THE WORLD'S MOST COMPLETE 
CONDENSATE DRAINAGE CONTROL 


| 
| 


Write for catalogue to :— 


THE BRITISH STEAM SPECIALTIES LTD. | 
FLEET STREET LEICESTER 


PHONE LEICESTER 20885-6-7 
GRAMS : "BOSS" PHONE LEICESTER 














PORIZE LONDON 





EVEREST UNIT PRESSURE GAUGE 


This patented unit is recommended for the more 
important installations. It is available with four 
mountings as illustrated below with 4 in. and 6 in 
diameter dials. 

Narrow flange, with rear clamp fixing. This mode 

has a black, shock-resisting plastic case and is made 

with 4 in. and 6 in. dials 

(Large illustration 2) 
Flush fitting, with back connection (1) 
Surface mounting, with bottom connection (3 
Direct mounting. with bottom connection (4) 


8 OO @ 
ty WW ky 8 
AMITHN scvsreias omson Sota 
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ESA TALKING ABour soor 


And the soot found in Economic Type Boilers in 


= —————— 
\WSS = particular. It is seldom realised that the insulating effect of 
Gots Y } \ \ Sats ; soot deposits on heating surfaces, especially the adhesive 
™ HARARE deposits from oil firing, is equal to that of a similar thickness 


~ 
“ 


of asbestos. 

And the effect 
higher fuel costs, reduced boiler availability and lost power 
Regular and efficient mechanical soot 


Reduced heat transmission which means 


And the solution 


blowing 


ECONOMIC BLOWERS } 


GLYDE SOOT BLOWEES 


CLYDE BLOWERS LTD. CLYDEBANK . SCOTLAND 


Tel: CLYDEBANK 2161 4 Grams and Cables: Murwils, Glasgow LONDON OFFICE 34 Victoria Street, $.W.!. Tel: ABBey 1847 & 4937 


\ 


All round 
protection 
against 
corrosion 


SEK \ 


=<... 
_— 


feed water will not be contan 
ired. For full informat 
exior N l’ write today for 


t ‘Preventing BoilerCorrosior 


lastingly ensured with 


aly . . x : dl 

APEXIOR : Ned | BRITISH PAINTS LIMITED yr ae "Division 4 ai 

REGISTERED > saidiacaieds bade vret pe RAED 
No.1 L Northumberland House, 303-306, High Holborn, London, W.C.1 - 31, Wapping, Liverpool Zag 


ADELAIDE DURBAN * CAPE TOWN CALCUTTA * ew YORK DUBUN. OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING. 


TRINIDAD N 
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DON’T 
BE 
DISAPPOINTED 


Ensure regular receipt of ENGINEERING and BOILER HOUSE REVIEW 
which can be delivered to you on publication date each month by direct mail. 
The majority of our readers ensure regular delivery in this manner, thereby 
avoiding disappointment. Each issue contains over 100 illustrated pages 
of valuable information. 


ENGINEERING and BOILER HOUSE REVIEW is the oldest established 
Journal in the world devoted primarily to the all important subject of 
Steam and Electric Power Generation and Utilisation. 


For 40 shillings (or its equivalent in foreign currency) we will send 
you a copy of each issue for twelve months to any part of the world. 


Enrol now with— 


SUBSCRIPTIONS DEPT., 19-20 NOEL STREET, LONDON, W.! 


SSSSSSS SSS SSSSS SEES EESEEEEEEES Settrrtssrrssstteptepisssssetpeeetepestitrpisstiiitpieretetrteetietessteseperedt 
L4+++-++4+5454422220211 1 | 
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Nozzies 

Controls 

Oil Filters 

Oil Meters 

Contactors 

Fuel Pumps 
Now at all Accelerators 


Thermostats 


Refractories 
Transformers 
( Time Switches 
Solenoid Valves 


Flue Stabilizers 

immersion Heaters 
branches Tank Contents Gauges 

Fittings, Seals & Gaskets 

Fire Valves & Accessories 

Nu - way Oi! Burner Spares 

Combustion Testing Equipment 

Also complete range of Satchwell 

Controls, Valves, Thermostats etc 


Ga [BURNER COMPONENTS LTD SMALL BORE ACCELERATORS 


(BOX B256) DROITWICH Only from O.B.C. can you obtain such a com- 
plete selection of pumps and Small Bore 
Heating Accessories. Stocks of all the lead- 
ing makes are carried at the ten depots — 
simplify your buying by buying from O.B.C. 


Illustrated literature on request. 
Wo delay -No more to pay at— 


LONDON GLASGOW NEWCASTLE on TYNE MANCHESTER BOURNEMOUTH CARDIFF DUBLIN BRISTOL BELFAST 


for the rapid removal of Paint, Rust, Scale 
and all hard surface deposits. 


MODEL 2500. Air oper- 
ated cutters run at 2000 
r.p.m. Depth of cut 
adjustable. Nett weight 
9} Ibs. 
Also available: 
MODEL 2000. Air oper- 
: ie ated. Nett weight 20 Ibs. 
INDUSTRIAL DESCALING TOOLS LTD " Model 3000. Electrical 
Sole distributors .or the manufacturers 4. WILLIAMS & SON LTD A.c. or D.C. motors 


LARK WORKS, SANDRIDGE AD., ST. ALBANS, HERTS. from °5 to -9 h.p. 
Telephone. St Albons $6026 Telegrams: Descoltool, St Albons 
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Fitted with robust mercury-in-steel movement 


eliminating 


operate pen. 10” dia. 


need for high 


ratio linkage to 


record chart rotated by 
spring wound or electric clock. 


Temperature 


ranges and rotation times to suit requirements. 
Mounted in dust-proof case. 


Write for details. 


Rototherm 


BI-METAL - 


THE BRITISH ROTOTHERM CO. 


MERCURY-IN STEEL * 


VAPOUR PRESSURE 
LTD. 


Lafarge Aluminous Cement Co. Ltd. 
Lockheed Precision Products Ltd. 


Merton Abbey, London, S.W.1I9. 


Nottingham Factory: Hollis St., New Basford. 


LiBerty 7661 
Phone 77847 








FOR 
MONOLITHIC, 


FLUES 
AND 


FLUE PIPE 


LININGS 
USE 


THE ADAPTABLE REFRACTORY MATERIAL WITH 
101 REFRACTORY USES, MADE WITH CIMENT FONDU 
AND CRUSHED FIREBRICK 














ALUMINOUS CEMENT 


The Cement for Gnduttry 


FOR SPEED ° STRENGTH 
RESISTANCE ° REFRACTORINESS 


Write for special leaflet ‘‘Monolithic Flues’’ 





USE 
SECAR 250 
(An iron free White Calcium-Aluminate Cement) 
for 
Super Duty and Special Conditions of :— 
Higher temperatures up to 1800° C 
Reducing atmospheres 
Resistance to slag attack 
Resistance to products of combustion 
Write for booklet *‘SECAR 250’’. 











LAFARGE ALUMINOUS CEMENT CO LTD 73 BROOK STREET LONDON W.!I Tel: MAYfair 8546 
AP.73 





Boiler Operators— 
This valve 
will save you money 


You gain these advantages by 
installing a 
CARRON-SMITH AUTOMATIC 
BLOW-DOWN VALVE 


@ An increase in boiler efficiency by eliminating the 
human element which can result in irregular blow- 
down and accumulation of sludge and scale 

@ No supervision is required as with manual blow- 
down. 

@ Being self-clearing the valve will not choke as so often 
happens with the continuous blow-down valve. 

@ The valve is economical and trouble-free compared 
with continuous or manual blow-down. 

@ Due to the increased boiler efficiency a saving in fuel 
and feedwater treatment is effected and initial cost 
is soon recovered. 


AUTOMATIC BLOW-DOWN VALVE 


Write today for details to 
CARRON COMPANY 
ENGINEERING DEPARTMENT 
CARRON FALKIRK STIRLINGSHIRE 


London Office: 15, Upper Thames St., E.C.4. CEN 7581 (4 lines) 
And at 22-26, Redcross Street, Liverpool, |. 125, Buchanan 
Street, Glasgow, C.!. 33, Bath Lane, Newcastle upon Tyne. 





CLASSIFIED ADVERTISEMENTS 


A leading engineering works near Calcutta requires an experienced Engineer 
to control production of boiler manufacture, pressure vessels, wagons, cranes, 
steel structural work and general heavy engineering He will be responsible 
to the General Manager for all activities including product design and drawings 
manufacturing methods, production programmes, costing, etc. Candidates 
should preferably be about 50 years of age, but age is not an overriding con- 
sideration. This is a top ranking employment, salary equivalent to £4,500 p.a., 
free accommodation and car provided. Reply iving full particulars of education 
and career to Box No. 279, ENGINEERING & BOILER HOUSE REVIEW 
19-20, Noel Street, London, W.C.! 


Also a Boiler Shop Production Manager required for same company capable 
of controlling a large boiler shop manufacturing water tube boilers A really 
practical man about 35 to 40 years of age required. Excellent conditions offered 
to suitable applicant. Apply with full particulars to Box No. 280, ENGINEERING 
& BOILER HOUSE REVIEW, 19-20, Noe! Street, London,W.C.! 


600 


FOSTER WHEELER special *‘D*’ type water tube boiler by 
THORNEYCROFT, capacity 60/80,000 Ib./hr. from and at 212 
deg. F., 400 p.s.i. w.p. Self-contained unit with feed pump and 
oil fired by five A.B.C. burners. Ideal for turbine testing, etc. 

GEORGE COHEN 

Sons & Co. Ltd. 

Wood Lane, London, W./2 
(Shepherds Bush 2070) 
Stanningley, Nr. Leeds 
(Pudsey 2241) 


600 


MODERN BOILER PLANT AVAILABLE EX SITE 
HEREFORD 
Eight EDWIN DANKS horizontal double pass Economic Boilers 
1941/42, 9 ft. Gin. dia. ISft. in. over tubeplates = 19 ft. 6 in. 
overall, 120 p.s.i., evap. 10,000 Ib./hr. F. and A. 212° F. with 
fittings, mechanical stokers, |.D. fans. Also available feed pumps, 
tanks, instrument panel, coal handling plant. 
GEORGE COHEN 
Sons & Co. Ltd. 
Wood Lane, London, W.12 
(Shepherds Bush 2070) 
Stanningley, Nr. Leeds 
(Pudsey 2241) 


UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 
A.W.R.E., FOULNESS, ESSEX 


require a 


TECHNICAL SUPERVISOR 


for the co-ordination of ELECTRICAL AND MECHANICAL 

SERVICES in scientific laboratories, workshops, offices, 

canteens and other buildings. The successful applicant will 

be responsible to a senior technical officer. 

Applicants should have served a recognised apprenticeship 
in mechanical or electrical engineering. An O.N.C. or equiva- 
lent qualification and a knowledge of building works would 
be an advantage. Considerable experience in labour control 
and of the following fields of work is required: 

(a) Operation and maintenance of high voltage electrical 
distribution network with associated sub-station switch 
gear transformers and protection, together with sched- 
uled maintenance schemes for lighting, power, static 
and lightning protection installations particularly in 
explosive areas. 

Operation and maintenance of oil fired boiler plant and 
associated steam distribution services and ancillaries 
including boiler water control. 

Parallel operation of diesel generating plant, compressed 
air and water services. 


SALARY :—£1,105 - £1,340 p.a. 


Superannuation Scheme. A house or substantial assistance 
with house purchase will become available for married 
officers living beyond daily travelling distance. 

For application form send postcard (or letter) to the 
Senior Recruitment Officer, A.W.R.E., Aldermaston, Berks., 
quoting Ref. 2717/31. 
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THE SUPERHEATER CO LTD pea 
AUTHORITY 

97, TOTTENHAM COURT ROAD, LONDON W1 vide 
SUPERHEATED 

Telephone: LANgham 043) Telex : 22-408 STEAM 


THE MANCHESTER WORKS 





Great sensitivity 
Economical operation of the plant oe 
Can be operated by anybody 


No stuffing box 


The GLOBAL | ENTERPRISE FOR CONTROLS 


Phial unit can be interchanged 
without draining of the system 


Will prevent freezing. 


The Danfoss thermostatic radiator 

valve is the only existing control for a 
really effective regulation of the 
temperature. It is to be fitted directly on to 
the radiator and maintains the 

temperature in the respective rooms constant e 
at the degree of 


heat for which the valve is set. 


to the number corresponding to the 
temperature desired 


When each radiator is controlled by a 
Danfoss radiator valve, no zonal 
divisions of the heating system are required 
w¥¥TT?- > since the temperature is regulated 
» in each room separately 
: The temperature range is between 
40°F and 80°F 


It can be 
1. Freely set at any temperature within the 
whole range 
Freely set at any temperature within 
a desired 
minimum and maximum range 


3. Locked at any desired fixed temperature 


"se S&S 
Now also for low pressure steam plants 
The valve provides ideal regulation of the 7 
temperature in all dwelling houses, 
business premises, assembly rooms, schools and 
hospitals, etc., where otherwise 
the temperature would undergo violent 
fluctuations 
At the same time its design is so simple 
that no expert knowledge 
is required to operate it, since the control 
knob is merely turned 
THERMOSTATIC RA : ES 
FOR HOT WATER AND LOW PRESSUF 


There are 3 various combination of design in 
which the valve can be delivered 
1. With fixed phial 
not for low pressure steam) 
With capillary tube and loose phial 
With central regulation 


AUTOMATIC CONTROLS AND EQUIPMENT 


13, Queensway, London, W. 2. 


Telephone: BAYswater 9321 Ze) ioe) mal inea?) 
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